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SECTION | 
GENERAL INFORMATION 


1-1. DESCRIPTION. 


1-2. The Model 8743A Reflection - Transmission 
Test Unit is a complementary instrument for the HP 
8410A Network Analyzer. It contains microwave 
circuits for making reflection and transmission mea- 
surements from 2.0 to 12.4 GHz. The RF circuit for 
a transmission or a reflection measurement is set up 
by a front panel pushbutton or with remote contact 
closures. 


1-3. A calibrated internal line stretcher with a high 
resolution digital indicator compensates for the elec- 
trical length of the device under test - up to 15 cm for 
reflection tests, and up to 30 cm for transmission 
tests. If more compensation is needed, additional line 
may be installed in placé of the removable rigid coax 
link on the rear panel. 


1-4. As shown in Figure 6-5 both the reference and 
test channels are isolated from the signal source by 
20 dB. In addition to padding source mismatch, the 
attenuation in the test channel permits measurements 
on small-signal devices. 


Table 1-1. 


Frequency Range: 2.0 to 12.4 GHz. 


Impedance: 50 ohms nominal. 


Reflection Coefficient 
UNKNOWN port:* 2-8 GHz, < 0.091 (VSWR 1. 2) 
8-12.4 GHz, < 0.13 (VSWR 1.3) 
TRANSMISSION RETURN port: 
REFL Measurement: < 0.13 (VSWR 1.3) 
TRANS Measurement: < 0.20 (VSWR 1.5) 


Coupler Directivity: 30 dB 


Insertion Loss: 
RF Input to REFERENCE output: 30 dB nominal 
RF Input to UNKNOWN port: 20 dB nominal 


UNKNOWN portto TEST output in Reflection mode: 
10 dB nominal 


TRANSMISSION RETURN port to TEST output in 
transmission mode:<1.5 dB. 


Maximum RF input: 8743A damage level, 2 W 


Connectors: 
RF INPUT port: Type N! female, stainless steel. 


1 Compatible with connectors whose dimensions con- 
form to MIL-C-39012 or MIL-C-71. 


Microwave Switches: Typical switching time, 40 


2Amphenol RF Division, Danbury, Connecticut. 
*Equivalent source reflection coefficient when used with 8410A Network Analyzer. 


1-5. ACCESSORIES FURNISHED. 


1-6. A rack-mounting kit, a male 36-pin connector 
(HP part number 1251-0084) and a detachable power 
cable are furnished with the Model 8743A. 


1-7. RACK-MOUNTING KIT. 


1-8. The rack-mounting kit contains all the hardware 
needed to adapt the Model 8743A cabinet for instal- 
lation in equipment racks with standard 19-inch 
spacing. Instructions for conversion to rack mounting 
are included with the kit. 


1-9. THIRTY-SIX PIN MALE CONNECTOR. 


1-10. The 36-pin male connector mates withthe rear- 
panel REMOTE INPUT connector, and permits all 
necessary remote programming connections to be made 
to the 8743A. (See Table 3-1 for wiring information. ) 


Specifications. 


REFERENCE and TEST channel output ports mate 
with APC-72 connectors. 


TRANSMISSION and UNKNOWN ports: APC-72 
sexless connectors 


REMOTE INPUT: 36 pin female. 


msec. Estimatedswitch lifetime 1 millioncycles 


Reference Plane Extension: 0 to 15 cm for reflec- 
tion; 0 to 30 cm for transmission; calibrated by 
dial indicator. Indicator is adjustable for initial 
calibration. 


Transmission-Reflection Selection: Manual by 
front-panel, lighted pushbuttons. Remote by con- 
tact closures or saturated transistors through 
36-pin connector at rear panel. Pin 17 to pins 18 
or 36 (ground) selects remote operation. Opening 
or closing pin 24 to pins 18 or 36 selects Reflec- 
tion or Transmission. Pins 17 and 24 are at 12V 
and short to ground will draw 12 mA. 


Accessories Furnished: 


Rack-mounting kit 
36-pin male connector 
Power cable 
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1-11. ACCESSORIES AVAILABLE. 


1-12. FLEXIBLE ARM, 


1-13. The Model11605A Flexible Arm is a combina- 
tion of three rotary air lines and three swivel joints. 
It combines the phase stability of rigid line with the 
flexibility of cable so that devices with any port ge- 
ometry can be connected to the 8743A. 


1-14. ATTENUATOR, 


1-15. A 50-ohmcoaxialattenuator is recommended 
for transmission measurements. An attenuator con- 
nected between the output of the device under test and 
the HP11605A Flexible Arm reduces the ambiquity due 
to mismatch between the 11605A, 8743A,and 8411A. A 
10-dB low reflection attenuator, such as a HP 8492A 
Option 10, reduces this ambiguity to essentially that of 
the attenuator (VSWR § 1.25). In addition to reducing 
error due to mismatch, the 10-dB attenuator makes 
the test channel power level during calibration the same 
for transmission and reflection. Also, the comhined 
electrical lengths of the 8492A and 11605A make the 
electrical length of the test channel in the transmission 
mode nearly equalto its length in the reflection mode. 
This means, that since the difference is small, it is 
possible to calibrate for one mode of operation and 
switch to the other without recalibrating. 


1-16. APC-7 SHORT. 


1-17. The Model 11565A APC-7 Short is useful for 
establishing reflection measurement, phase and 
magnitude, reference. 


1-18. COMPLEMENTARY EQUIPMENT. 


1-19. MODEL 8410A NETWORK ANALYZER, 


1-20. The 8410A Network Analyzer measures rela- 
tive amplitude and phase of two RF input signals. The 
instrument is capable of single or swept frequency 


1-2 


Model 8743A 


measurements,in the range of 0.11 to12.4 GHz. Two 
plug-in display units are available. The 8413A plug- 
in unit displays relative amplitude and phase data on 
a meter. Phase and amplitude output signals allow 
display of swept signals on an oscilloscope or X- Y 
recorder. The 8414A plug-in unit displays relative 
amplitude and phase data in polar coordinates on a 
5-inch CRT for either swept or CW mode of 
measurement. 


1-21. SIGNAL SOURCE. 


1-22. HP 8690 Sweep Oscillator main frames with 
8692B, 8693B and 8694B RF plug-in units provide 
swept frequency coverage of the entire 8743A frequency 
range. These oscillators have features which make 
them especially compatible with the 8410A Network 
Analyzer system. For example, the sweep reference 
voltage output permits the 8410A phase lock system to 
track the fastest sweeps for flicker-free oscilloscope 
displays. Also, the between-sweep pause at the start 
frequency enables the Network Analyzer to phase lock 
solidly before a sweep begins. 


1-23. INSTRUMENTS COVERED BY MANUAL. 


1-24. Each Model 8743A carries a two-section, eight- 
digit serial number (000-00000). The first three digits 
of the number areaprefix. The contents ofthis manual 
apply directly to the Model 8743A which has the same 
serial number prefix(es) as those listed after SERIALS 
PREFIXED on the title page. 


1-25. Revisions requiredto adapt this manual to other 
serial number prefixes are given in a yellow-sheet 
Manual Changes insert, supplied withthe manual. For 
information concerning serial number prefixes not 
listed on the title page or in an insert, contact the 
nearest Hewlett-Packard office listedat the rear of this 
manual, 


2-1. INCOMING INSPECTION. 


2-2. Inspect the instrument for shipping damage as 
soon as it is unpacked. Check that all accessories 
listed in Paragraph 1-7 have been included. Check for 
broken knobs andconnectors; inspect cabinet and panel 
surfaces for dents and scratches. If the instrument is 
damaged in any way, or fails to operate properly, no- 
tify carrier and your nearest Hewlett-Packard Sales 
and Service Office. For assistance of any kind, includ- 
ing instruments under warranty, contact the nearest 
Hewlett-Packard Sales Office listed at the back of this 
manual. 


2-3. REPACKAGING FOR SHIPMENT. 
2-4. USING ORIGINAL PACKAGING, 


2-5. The samecontainers and materials used in fac- 
tory packaging can be obtained through the Hewlett- 
Packard offices listed at the rear of this manual. 
Remove the rear-panel coaxial link,wrap it separately 
and include in shipping container. 


2-6. If the Model 8743A is being returnedto Hewlett- 
Packard for servicing, attach a tag indicating the type 
of service required, return address, model number, 
and full serial number. Also, mark the container 
FRAGILE to assure careful handling. 


2-7. In any correspondence, refer to the instrument 
by model number and full serial number. 


2-8. USING OTHER PACKAGING, 


2-9. The following general instructions should be 
used when repackaging with commercially-available 
materials: 


a. Wrap the 8743A and the rear-panel coaxial link 
separately inheavy paper or plastic. (If shipping toa 
Hewlett - Packard service office or center, attach a 
tag indicating the type of service required, the return 
address, model number, and full serial number. ) 


b. Use a strong shipping container. A double-wall 
carton made of 350 pound test material is adequate. 


c. Use enough shock-absorbing material (3 to 4 inch 
layer) around all sides of the instrument to provide 
firm cushion and prevent movement inside the contain- 
er. Protect the control panel with cardboard. 


d. Seal the shipping container securely, and mark 
it FRAGILE to assure careful handling. 


e. In anycorrespondence refer to the instrument by 
model number and full serial number. 
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SECTION II 
INSTALLATION 


2-10. PREPARATION FOR USE. 
2-11. POWER REQUIREMENTS. 


2-12. The Model 8743A requires a power source of 
115 or 230 volts +10%, 50 to 1000 Hz, single phase 
that can supply approximately 20 watts. 


2-13. 115/230 VOLT OPERATION. 


2-14. Atwo-position slide switch on the rear panel of 
the Model 8743A permits operation fromeither a 115- 
or 230-volt power source. The number showing on the 
switch slider indicates the voltage for whichthe instru- 
ment is connected. The correct line fuse rating for 
each line voltage is markedon the plate adjacent to the 
fuse. 


2-15. Topreparethe Model 8743A for operation, po- 
sitionthe 115-230 volt switch so that the number show- 
ing on the slider corresponds tothe available line vol- 
tage, andinstalla line fuse of correct rating. ''Slo-blo" 
fuses should be used. 


CAUTION 


To avoid damage to the instrument, set the 
115-230 switch to the line voltage to be used 
before connecting the power cable. 


2-16. POWER CABLE. 


2-17. To protect operating personnel, the National 
Electrical Manufacturers' Association (NEMA) rec- 
ommends that instrument panels and cabinets be 
grounded. Accordingly, the Model 8743A is equipped 
with a three-conductor power cable which, when plug- 
ged into an appropriate receptacle, grounds panel and 
cabinet. The offset pin of the three-prong connector 
is the grounding pin. 


2-18. To preserve the protection feature when op- 
erating the Model 8743A from a two-contact outlet, 
use a three-prong to two-prong adapter (HP part num- 
ber 1251-0048), andconnect the green wire on the adap- 
ter to ground. 


2-19. BENCH OPERATION. 


2-20. The Model 8743A cabinet has plastic feet and 
a foldaway tilt stand for convenience in bench opera- 
tion. The standinclines the instrument enoughto make 
the panel features easier to see. The plastic feet pro- 
vide clearance for air circulation and make the Model 
8743A self -aligning when stacked on other Hewlett- 
Packard full rack-width modular instruments. 


2-21. RACK MOUNTING. 


2-22. All necessary hardware and instructions are 
contained in the supplied rack - mounting kit (HP part 
number 5060-0775). Care must be taken to insure that 
the ambient operating temperature does not exceed 55°C 
(140° F). 
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SECTION III 


OPERATION 


3-1. INTRODUCTION. 


3-2. The combination of the Model 8743A Reflection- 
Transmission Test Unit with the Model 11605A Flexi- 
ble Arm, a signal source, and a compatible phase-am- 
plitude ratio indicator, such as the HP Model 8410A 
Network Analyzer, makes up a system for measuring 
reflection andtransmission, phase and magnitude, from 
2.0 to 12.4 GHz. 


3-3. The microwave circuit for areflectionor trans - 
mission measurement is set up by pressing a front panel 
pushbutton or with remote contact closures. 


3-4. A calibratedline stretcher with a digital indica- 
tor is used to equalize the electrical length of the test 
and reference channels for initial phase calibration. 
A thumbwheel allows the digital indicator to be set to 
zero or to any desired reference. For reflection 
measurements, in cases where the measurement plane 
is not to be at the UNKNOWN port, the line stretcher 
can be adjusted to extend the measurement plane up to 
15 cm beyond the UNKNOWN port. For transmission 
measurements, the line stretcher can be used to de- 
termine the total electrical length (up to 30 cm) of the 
device under test. For either function, additional line 
may be installed in place of the removable rigid coax 
link (REFERENCE LINE) on the rear panel. 


3-5. A special recess for the HP 8410A Network 
Analyzer's harmonic frequency converter permits 


direct connection to the 8743A withno increase in pack- 
age dimensions. 


3-6. DESCRIPTION OF PANEL FEATURES. 


3-7. Front and rear panel controls,connectors,and 
indicators are described in Figures 3-1 and 3-2. In 
these figures the numbers on the panel illustrations 
match the description numbers. 


3-8. OPERATING PRECAUTIONS. 
3-9. MAXIMUM RF POWER. 


3-10. Do not apply more than 2 watts of RF power to 
the rear-panel RF INPUT. Power in excess of 2 watts 
may damage the internal directional couplers. When 
making transmission measurements using the 8410A 
Network Analyzer, do not apply more than 50m W to 
the 8743A TRANSMISSION RETURN port. More than 
50 mW may damage the 8411A Harmonic Frequency 
Converter. 


3-11. MEASUREMENT PROCEDURES. 


3-12. Procedures for making transmission and reflec - 
tion measurements using the HP 8743A with the HP 
8410A Network Analyzer are included in Figures 3-3 
through 3-6. 
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FRONT PANEL FEATURES 


POWER. Combination line power switch and 
power on indicator. Pushbutton glows when 
instrument is on. Pushbutton retainer un- 
screws for lamp replacement. 


REFERENCE PLANE EXTENSION (CM), 

Crank controls internal line stretcher to 
equalize the electrical length of the test and 
reference channels for initial calibration and 
to compensate for the electrical length of the 
device under test-up to 15 cm for reflection 
tests, and upto 30 cm fortransmissiontests. 
ZERO thumbwheel is for setting reference 
indication on counter without changing line 
length. If more compensation is needed, ad- 
ditional line may be installed in place of the 
removable rigid coax link on the rear panel. 


ax 
\ 
TRANSMISSION RETURN ©) 


FUNCTION selectors. Set up the internal 
microwave circuits for making reflection or 
transmission measurements. Pushbutton 
glows, indicating function selected. 


TRANSMISSION RETURN port. Makes RF 
connection from the device under test for 
transmission measurements. APC-7 type* 
50-ohm precision 7mm sexless connector. 


UNKNOWN port. Makes RF connections to the 
device under test for reflection or transmis- 
sion measurements. APC-7 type* 50-ohm 
precision 7mm sexless connector. 


Amphenol RF Division, Danbury,-Connecticut. 
See Figure 3-11 for important information 
about use, care of APC-7 connectors. 


Figure 3-1. Front Panel Features 
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REAR PANEL FEATURES 
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REFERENCE and TEST output ports. Refer- 
ence and Test channel outputs to phase-ampli- 
tude indicator. Mate with APC-7* style 50- 
ohm precision 7mmconnectors. The REFER- 
ENCE channel connector is mechanically 
floating to assure alignment with 8411A Har- 
monic Frequency Converter of HP 8410A Net- 
work Analyzer. 


REFERENCE LINE. May be replaced witha 
longer section of rigidcoax cable to extend the 
range of the REFERENCE PLANE EXTEN- 
SION to any desired length. 


RF INPUT. Input for RF signal that is applied 
to the device under test. Frequency range is 
2.0 to 12.4 GHz. Maximum RF power level 
is 2 watts. Connector is 50-ohm type N and 
mates compatibly with type N connectors 
whose dimensions conform to MIL-C-39012 
and MIL-C-7 (see dimension drawing). 


REMOTE INPUT. Accepts contact closure 
type remote programming toselect the func- 
tion to be measured. Nominal voltage from 
the 8743A when the contact is open is 12 Vdc. 
Maximum current from the 8743A when the 
contact is short circuited is 12 mA. 


Power Cable Connector. NEMA type with 
offset pin connected to 8743A cabinet. Power 


* ~~ Amphenol RF Division, Danbury, Connecticut. 


Figure 3-2. 


O.3I6MIN, 


0.320MAX. 


— 0.063 MIN. 
yg :(0.066 MAX, 


+ 
| 


m— 0.207 MAX. 


requirements: 115 or 230 Vac +10%, 50 to 
1000 Hz, approximately 20 watts. 


Power Line Fuse Holder. "Slo-blo"” fuse 
rating for 115 and 230 Vac on adjacent plate. 


Line Voltage Selector. Permits operation 
from 115 or 230 Vac. Number showing on 
slider is the selected operating voltage. 
Correct line fuse rating is on plate adjacent 
to fuse holder. 


Serial Number Plate. Eight-digit serial num- 
ber should be included in any correspondence 
concerning the 8743A 


Rear Panel Features 
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REFLECTION MEASUREMENT 


SIGNAL SOURCE 


eisesoracnite NETWORK ANALYZER 


HP 8410A HP 8413A 
SWEEP REFERENCE 


OSCILLOSOPE 
HP180A/1801A/1821A 


° 
fe) HP 8743A 
|] HORIZ IN a 


Apt | | Meg 


470K 


~, +10V 
ov— he sa 
UNKNOWN | abrobe AEASITGARA 


PORT RETURN PORT 
WW coaxiat SHORT 


Figure 3-3. Reflection Measurement, Using Network Analyzer with 8413A Display Unit. (Sheet 1 of 2) 
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CALIBRATION 


DESCRIPTION. Calibration consists of adjusting 
the 8743A REFERENCE PLANE EXTENSION to 
obtain equal reference and test channel electrical 
lengths and obtaining reference, magnitude and 
phase, indications using a termination of known 
magnitude and phase angle. 


PROCEDURE, 


i. 


Figure 3-3. 


Connect equipment as shown in setup. 


Connect a coaxial short such asthe HP 11565A 
to the 8743A UNKNOWN port and depress the 
REFL pushbutton. 


Adjust 8413A phase offset control for 180° off- 
set (either polarity). 


Set the Sweep Oscillator to automatic sweep. 
Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network 
Analyzer over the frequency bandof interest. 


Adjust the oscilloscope to display the swept 
phase output from the 8413A._ 


Obtain equal reference and test channel elec- 
trical lengths by adjusting the REFERENCE 
PLANE EXTENSION for a horizontal phase 
display on the oscilloscope. If the plane of 
measurement is to be extended beyond the 
plane of the short, the digital counter should 
be set to zero sothat it can be used to set the 
required extension accurately. A convenient 
way to do this is as follows: 


a. Adjust REFERENCE PLANE EXTEN- 
SION crank untilcounter reads all zeros. 


b. Holdthumbwheelto retain zero indication 
and readjust REFERENCE PLANE EX- 
TENSION for a horizontal display on the 
oscilloscope. 


For swept-frequency measurements, adjust 
the oscilloscope display as follows: 


a. Disconnect oscilloscope vertical input 
from 8413A AMPLITUDE channel, to 
simulate zero voltsdc from 8413A. Note 
trace position. 


Reconnect vertical input and adjust 8410A 
test channel gain and amplitude vernier 
controls so that the average of the trace 
falls on the zero trace position noted in 
step (a) above. 


Adjust oscilloscope vertical position for 
a convenient amplitude reference. 


Disconnect oscilloscope vertical input 
from 8413A PHASE channel, to simu- 
late zero volts dec from 8413A. Note 
trace position. 
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Reflection Measurement, Using Network Analyzer with 8413A Display Unit. 


Reconnect vertical input and adjust 8410A 
phase vernier control sothat the average 
of the trace falls onthe zerotrace position 
noted in step (d) above. 


Adjust oscilloscope vertical position for 
a convenient phase reference. 


To calibrate for single - frequency measure- 
ments, perform the following: 


a. Set the Sweep Oscillator for single-fre- 
quency operation. 


Adjust the 8410A PHASE VERNIER for a 
zero degree indication on the 8413A. 


Adjust 8410A test channel gain andampli- 
tude vernier controls fora 0 dB indication 
on the 8413A. 


NOTE 


Calibration for greater accuracy is 
discussed in Paragraph 3-14 and 3-15. 


MEASUREMENT. 
I, 


Remove the coaxial short andconnect the de- 
vice to be testedto the 8743A UNKNOWN port. 


Return the 8413A phase offset to zero. 


For swept-frequency measurements, read 
magnitude and phase as follows: 


a. For magnitude, note 8410A test channel 
gain settings. Increase test channel gain 
to return oscilloscope display to refer- 
ence obtained during calibration. The 
difference in test channel gain settings 
is the reflection magnitude in return 
loss}, 


For phase, adjust oscilloscope vertical 
sensitivity and position controls to view 
the swept-phase display of the device 
under test. Use the calibrated 8413A 
output (10 mV/degree) and the oscillo- 
scope vertical calibration to determine 
phase angle. 


For single-frequency measurements, read 


magnitude and phase as follows: 


a. For magnitude, note 8410A test channel 
gain settings. Increase test channel gain 
to return the 8413A meter indication to 
zero. The difference in test channel gain 
settings is the reflection magnitude in re- 
turn loss. 


For phase, adjust the 8413A phase offset 
for an on scale meter indication on the 
most sensitive scale. The phase angle is 
the algebraic sum of phase offset and 
meter indication. 


le|= —1 


Log +(0. 05 x Return Loss) 


( Sheet 2 of 2) 
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Figure 3-4. Transmission Measurement, Using Network Analyzer with 8413A Display Unit (Sheet 1 of 2) 
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ALIBRATION 


DESCRIPTION. Calibration consists of adjusting 
the 8743A REFERENCE PLANE EXTENSION to 
obtain equal reference and test channel electrical 
lengths and obtaining reference, 
phase, indications. 


magnitude and 


PROCEDURE. 


is 


.Figure 3-4. 


Connect equipment as shown in setup. Con- 
nect a 10-dB attenuator, such as the HP 
8492A Option 10, to the HP 11605A Flexible 
Arm (see Paragraph 3-17), and connect the 
attenuator to the 8743A UNKNOWN port. 


De couple and dc balance the oscilloscope 
vertical amplifiers. Adjust the oscilloscope 
to display the swept - phase output from the 
8413A. 


Obtain equal reference andtest channel elec- 
trical lengths by adjusting the REFERENCE 
PLANE EXTENSION for a horizontal phase 
display on the oscilloscope. If the digital 
counter is to be used to determine the elec- 
trical length of the device under test, it should 
be set to zero. A convenient way to do this 
is as follows. 


a. Adjust REFERENCE PLANE EXTEN- 
SION crank until counter reads all zeros. 


b. Holdthumbwheel to retain zero indication 
and readjust REFERENCE PLANE EX- 
TENSION for a horizontal display on the 
oscilloscope. 


For swept - frequency measurements, adjust 
the oscilloscope display as follows: 


a. Disconnect oscilloscope vertical input 
from 8413A AMPLITUDE channel tosim- 
ulate zero volts dc from 8413A. Note 
trace position. 


Reconnect vertical input andadjust 8410A 
test channel gain and amplitude vernier 
controls so that the average of the trace 
falls on the zero trace position noted in 
step (a) above. 


Adjust oscilloscope vertical position for 
convenient amplitude reference. 


Disconnect oscilloscope vertical input 
from 8413A PHASE channel to simulate 
zero volts dc from 8413A. Note trace 
position. 


Reconnect vertical input and adjust the 
8410A PHASE vernier control so that the 
average of the trace falls on the zero 
trace position noted in step (d) above. 


Section III 


Adjust oscilloscope vertical position for 
a convenient phase reference. 


To calibrate for single - frequency measure- 
ments perform the following: 


a. Set the Sweep Oscillator for single-fre- 
quency operation. 


b. Adjust 8410A PHASE VERNIER for zero 
degree indication on the 8413A. 


Adjust 8410A test channel gain and ampli- 
tude vernier controls for a 0 dB indication 
on the 8413A. 


MEASUREMENT 


i 


Insert the device to betested betweenthe UN- 
KNOWN port and the 10-dB attenuator. 


For swept -frequency measurements, read 
magnitude and phase as follows: 


a. For magnitude, note8410A test channel 
gain settings. Adjust test channel gain to 
return oscilloscope display to reference 
obtained during calibration. The differ- 
ence in test channel gain settings is the 
transmission gain or loss in dB of the 
device under test. 


For phase, adjust oscilloscope vertical 
sensitivity and position controls to view 
the swept -phase display of the device 
under test. Use the calibrated 8413A 
output (10 mv/degree) and the oscillo- 
scope vertical calibration to determine 
phase angle. 


NOTE 


The phase display is the combination of 
linear phase (due to electrical length) 
and non-linear phase shift. Group delay 
can be determined fromthis display (see 
HP Application Note 92). 

For single -frequency measurements, read 
magnitude and phase as follows: 


a. For magnitude, note 8410A test channel 
gain settings. Adjust test channel gainto 
return the 8413A meter indication to zero. 
The difference in test channel gain set - 
tings is the transmission gain or loss in 
dB of the device under test. 


For phase, adjust the 8413A phase off- 
set for an on-scale meter indication on 
the most sensitive scale. The phase 
angle is the algebraic sum of phase off- 
set and meter indication. 


Transmission Measurement, Using Network Analyzer with 8413A Display Unit (Sheet 2 of 2) 
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REFLECTION MEASUREMENT 
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Figure 3-5. Reflection Measurement, Using Network Analyzer with 8414A Polar Display Unit (Sheet 1 of 2) 
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CALIBRATION 


DESCRIPTION. Calibration consists of adjusting 
the 8743A REFERENCE PLANE EXTENSION to 
obtain equal reference and test channel electrical 
lengths and obtaining reference, magnitude and 
phase, indications. 


PROCEDURE, 
Connect equipment as shown in setup. 
Connect a coaxial short such as the HP11565A 


to the 8743A UNKNOWN port and depress the 
REFL pushbutton. 


Set the Sweep Oscillator to automatic sweep. 
Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network 
Analyzer over the frequency band of interest. 


Push and hold the 8414A BEAM CTR push- 
button and adjust the centering controls to 
place the dot in the center of the polar display. 


Obtain equal reference and test channel elec - 
trical lengths by adjusting the REFERENCE 
PLANE EXTENSION to collapse the trace to 
a dot or smallest cluster. If the plane of 
measurement is to be extended beyond the 
plane of the short, the digital counter should 
be set to zeroso that it can be used to set the 
required extension accurately. A convenient 
way to do this is as follows: 


a. Adjust REFERENCE PLANE EXTEN- 
SION crank until counter reads all zeros. 


Holdthumbwheel to retain zero indication 
and readjust REFERENCE PLANE EX- 
TENSION to collapse the trace toa dot 
or smallest cluster. 
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Adjust the 8410A PHASE VERNIER, TEST 
CHANNEL GAIN and AMPL VERNIER con- 
trols to place the dot or cluster for a refer- 
ence indication of r=1/180°, 


NOTE 


Calibration for greater accuracy is dis- 
cussed in Paragraph 3-14 and 3-15. 


MEASUREMENT 


Le 


Remove the coaxial shortand connect the de- 
vice to be tested to the 8743A UNKNOWN port. 


Read the reflection coefficient, magnitude and 
phase, (or impedance using a Smith Chart 
overlay) from the 8414A display. 


NOTE 


For small reflection coefficients the 
8414A resolution can be improved by in- 
creasing the 8410Atest channel gain. For 
example, increasing the test channel gain 
by 20dBchanges the full scale reflection- 
coefficient calibration from 1.0 to 0.1 
at the outer circle. 


The effective load plane of the device under 
test may be determined by adjusting the RE- 
FERENCE PLANE EXTENSION to again col- 
lapse the trace to a dot or smallest cluster. 
The distance from reference plane to load 
plane may be read directlyfrom 8743A digital 
counter (counter set to zero during 
calibration). 


Figure 3-5. Reflection Measurement, Using Network Analyzer with 8414A Polar Display Unit (Sheet 2 of 2) 
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Figure 3-6. Transmission Measurements, Using Network Analyzer with 8414A Polar Display Unit (Sheet 1 of 2) 
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CALIBRATION 


| DESCRIPTION. Calibration consists of adjusting 
the 8743A REFERENCE PLANE EXTENSION to 
obtain equal reference and test channel electrical 
lengths and obtaining reference, magnitude and 


phase, indications. 


PROCEDURE, 


ce 


Connect equipment as shown in setup. Con- 
nect a 10-dB attenuator,suchasthe HP 8492A 
Option 10, to the Flexible Arm (see Para-: 
graph 3-17) and connect the attenuator to the 
8743A UNKNOWN port. 


Depress the 8743A TRANS pushbutton. 


Set the Sweep Oscillator to automatic-sweep. 
Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network 
Analyzer over the frequency bandof interest. 


Push and hold the 8414A beam center push- 
button and adjust the centering controls to 
place the dot in the center of the polar dis- 


play. 


Obtain equal reference and test channel elec- 
trical lengths by adjusting the REFERENCE 
PLANE EXTENSION to collapse the trace to a 
dot orsmallest cluster. If the digital counter 
is to be usedto determine the electrical length 
of the device under test, it should be set to 


Section III 


zero. A convenient way to do this is as 
follows: 


a. Adjust REFERENCE PLANE EXTEN- 
SION crank until counter reads all zeros. 


b. Holdthumbwheelto retain zero indication 
and readjust REFERENCE PLANE EX- 
TENSION to collapse the traceto a dot or 
smallest cluster. 


Adjust the 8410A phase and amplitude con- 
trols to place the dot or cluster for a refer- 
ence indication of r=1 /0° 


MEASUREMENT 
Ls 


Insert the device to be tested between the 
UNKNOWN port and the 10-dB attenuator. 


Note the 8410A test channel gain setting. This 
is the calibratedgain setting. Adjust the test 
channel gain controls to locate the CRT dis- 
play on the outside ring. The difference in 
test channel gain settings is the magnitude 
of the transmission gain or loss of the de- 
vice under test. 


To determine the electrical length of the de- 
vice under test perform the following: 


a. Adjustthe REFERENCE PLANE EXTEN- 
SION to again collapse the trace toa dot or 
smallest cluster. 


The electrical length of the device under 
test is two times the digital counter 
reading. 


Figure 3-6. Transmission Measurements, Using Network Analyzer with 8414A Polar Display Unit (Sheet 2 of 2) 
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REFLECTION 
COEFFICIENT 


UNDER TES 
(OR SLIDING LOAD) 


DIRECTIVITY 
VECTOR 


Measured Reflection Coefficient. 


Figure 3-7. 


3-13. INCREASED ACCURACY FOR REFLECTION 
MEASUREMENTS BY MINIMIZING 
DIRECTIVITY ERRORS. 


3-14. The 8743A internal coupler's directivity errors 
become significant when measuring small reflection co- 
efficients, but the error canbe cancelled at single fre- 
quencies. The measured reflection is the vector sum 
of the directivity vector plus the reflection coefficient 
of the device under test. (See Figure 3-7.) The error 
is calibrated out with a sliding load. Figure 3-8 de- 
picts the sliding load in one position ata single-fre- 
quency. As the sliding load is moved, the magnitude 
of its reflection coefficient remains constant but the 
phase of the coefficient changes. As the loadis moved 
its reflection coefficient indication rotates in a circle 
of constant magnitude about the directivity vector. The 
center of this circle is the tip of the directivity vector. 
If the magnitude of the directivity was zero, the locus 
circle would be centered about the origin as shown in 
Figure 3-9. The directivity vector goes from the origin 
to the center of the locus circle. When the location of 
the center ofthe circle is known, the directivity vector 
can be subtracted from the measured reflection’ The 
resultant is the reflection coefficient of the device under 
test. 


3-15. The vector subtraction can be performed di- 
rectly with the horizontal and vertical controls on the 
8414A polar display. Increase the 8410A TEST CHAN- 
NEL GAIN so full scale reflection on the polar display 
is suitable for the component you wish to measure. 
Attach a sliding load such as the HP 905A to the 8743A 
UNKNOWN port. Slide the load and adjust the horizon- 
tal and vertical controls until the circle rotates about 
the center of the CRT. The effect of directivity is 
now cancelled for this frequency and this test channel 
gain on the Network Analyzer. The vector subtraction 
must be done manually with the 8413A. Put the sliding 
load on the 8743A and measure reflection, phase and 
magnitude, for three positions of the sliding load. Plot 
these three points on graph paper and find the center 
of the circle that goes through these points. The vector 
fromthe orginof the graphto this center must be vec- 
torically subtracted from any reflection measurement 
at this frequency. 
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VECTOR OF Bh 


Model 8743A 


LOCUS 


Figure 3-8. Locus of Measured Reflection when 
Load is Moved. 
LOCUS 
Figure 3-9. Locus of Measured Reflection with 


Directivity Cancelled 


3-16. INCREASED ACCURACY FOR TRANSMISSION 
MEASUREMENTS BY REDUCING MISMATCH 
AMBIGUITY, 


3-17. A 50-ohm coaxial attenuator is recommended 
for transmission measurements. An attenuator con- 
nected between the output of the device under test and 
the HP 11605A Flexible Arm reduces the ambiguity 
due to mismatch between the 11605A, 8743Aand 8411A. 
A 10-dB low-reflection attenuator, such as a HP 8492A 
Option 10 reduces this ambiguity to essentially that 
due to the mismatch of the attenuator (VSWR < 1. 25). 
Other values of attenuation may be used; however, 
values greater than 10 dB will not reduce the mis- 
match below that of the attenuator. For values less 
than 10 dB the multiple mismatch between the 11605A, 
8743A and 8411A should be taken into consideration. 
In addition to reducing ambiguity due to mismatch, 
the 10-dB attenuator makes the test channel power 
level during calibration the same for transmission 
and reflection. Also, the combined electrical lengths 
of the 8492A and the 11605A makes the electrical length 
of the test channel in the transmission mode nearly 
equal to its length in the reflection mode. This means 
that, since the difference is small, it is possible to 
calibrate for one mode of operation, and switch to the 
other without recalibrating. 


As 


Model 8743A 


- “ 


Table 3-1. Contact Closures for Remote Operation. 


Remote-Manual Select 
Remote Control Common 


3-18. REMOTE OPERATION. 


3-19. A thirty-six pin connector on the rear panel 
of the 8743A provides contacts for remote selection 
of transmissionor reflection measurements. Only four 
of the thirty-six pins are used. The pins and their uses 
are given in Table 3-1. When remote-manual select 
pin 17 is open and not connected to a remote control 
common (pin 18 or 36), the 8743A is in the manual 
or front panel mode. In this mode of operation, the 
front -panel pushbuttons are enabled and remote 
TRANS - REFL select pin 24 is disabled. When re- 
mote-manual select pin 17 is connected to a remote 
control common (pin 18 or 36), the 8743A is in the 
remote mode. In this mode of operation the front-panel 
pushbuttons are disabled, and remote TRANS-REFL 
select pin 24 is enabled, allowing selection of trans- 
mission or reflection measurements only through the 
remote input pin 24. Table 3-2 shows the signal re- 
quirements for remote operation. A typical transistor 
remote control circuit is shown in Figure 3-10. The 
8743A supplies approximately +12 Vdc for the open- 
circuit condition and 12 mA of current for the short- 
circuit condition. 


3-20. CARE OF APC-7 CONNECTORS. 


3-21. RF connections to and from the device under 
test and to the phase -amplitude ratio indicator are 
made with APC-7 style 50-ohm 7mm sexless connec - 
tors. These connectors should be handled with partiu- 
lar care for two reasons: 


a. Continuity through APC-7 connectors is obtained 
by end-to-end contact of the inner andouter conductors. 
Consequently, the electrical performance of the con- 
nector is largely dependent upon the condition of these 
exposed surfaces. 


b. The inner conductor of the front-panel UN- 
KNOWN connector is attached to adirectional coupler 
and any rotational force on the inner conductor may 
result in damage to the coupler. 
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Figure 3-10. Typical Transistor Remote Control 


Circuit. 


Table 3-2. 


Signal Requirements for Remote 
Operation. 


Pin 18 or 36 to: 


3-22. Important recommendations about the handling 
and care of the APC-7connectors are given in Figure 
3-11. The part of an input connector that is most 
likely to be damaged is the inner conductor contact. 
Since it protrudes slightly beyond the plane of elec- 
trical contact, any wiping action of one connector 
across the other can damage the contact enough to 
cause a discontinuity. The risk of this kind of damage 
can be minimized, as stated in Figure 3-11, by always 
having the coupling sleeves of the UNKNOWN and 
TRANSMISSION RETURN connectors fully extended. 


Measurement 


3-23. CONTACT REPLACEMENT. 


3-24. Replacement inner conductor contacts are a- 
vailable from Hewlett - Packard (part number 1250- 
0907), and from Amphenol RF Division, Danbury, Con- 
necticut (part number 131-129). 
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USE 
To Connect: 


1. Ononeconnector, retract the coupling sleeve 
by turning the coupling nut counterclockwise 
until the sleeve and nut disengage. 


On the other connector, fully extend the coup- 
ling sleeve by turning the coupling nut clock- 
wise. To engage coupling sleeve and coupling 
nut when the sleeve is fully retracted, press 
back lightly on the nut while turning it clockwise. 


Push the connectors firmly together, and thread 
the coupling nut of the connector withretracted 
sleeve over the extended sleeve. Leavethe 
other coupling nut in the original position: 
closing the gap between coupling nuts tends to 
loosen the electrical connection. 


To Disconnect: 


1. Loosenthe coupling nut of the connector show- 
ing the wider gold band. 


WIDER BAND 


IMPORTANT: Part the connectors carefully 
to prevent striking the inner conductor contact. 


Figure 3-11. 
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SUPPORT 
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COUPLING 
NUT 


Keep contacting surfaces smooth and clean. 
Irregularities and foreign particles can degrade 
electrical performance. 


COUPLING NUT 


eh re ur take Rr et et 


COUPLING SLEEVE 


INNER 
CONDUCTOR 
CONTACT 


Protect the contacting surfaces when the con- 
nector is not in use by leaving the coupling 
sleeve extended. 


Use lintless material and/or firm - bristled 
brush such as tooth brush for cleaning. Ifa 
cleaning fluid is needed use isopropyl alcohol. 
IMPORTANT: Do not use aromatic or chlori- 
nated hydrocarbons, esters, ethers, terpenes, 
higher alcohols, ketones, or ether-alcohols 
such as benzene, toluene, turpentine, dioxane, 
gasoline, cellosolve acetate, or carbon tetia- 
chloride. Keep exposure of the connector parts 
to both the cleaning fluid and its vapors as brief l, 
as possible. 


APC-7 Connectors 
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A bulb extractor tool, HP Part No. 4040-0427, has been developed to facilitate bulb replacement for backlighted 
pushbutton switches of the type shown below. 
BULB REPLACEMENT PROCEDURE 


& Place the end of the thumb of one hand over the corner of the pushbutton switch. With the bulb extractor 
tool in the other hand, place the hooked end of the tool into the front of the slot on the bottom of the 
pushbutton (A) and gently push up until the lower end of the pushbutton lens pops out as shown in B. 


2. Remove the pushbutton lens. Place the hollow end of the bulb extractor tool over the bulb to be replaced 
and gently pull back. The bulb should stick in the extractor and come out of its socket as the extractor is 
pulled back as shown in C. 


3. Remove the old bulb from the hollow end of the extractor and insert the bulb into the hollow end. Using 
the extractor to hold the new bulb, insert the new bulb into the socket. To separate bulb and extractor, 
gently twist until it easily slips off the bulb. 

Replace the pushbutton lens by first positioning the tabs at the top of the lens into the top of the 
pushbutton and pressing the bottom of the lens into place as shown in D. 


NOTE 


Only the pushbutton lens should be removed for bulb replacement. If the pushbutton is 
inadvertently pulled out during replacement, remove lens from the pushbutton. Re-insert 
the pushbutton into the front panel and push in until pushbutton snaps in place. Remain- 
der of procedure is the same as previously given. 


Figure 3-12. Pushbutton Selector Bulb Replacement 
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DIRECTIVITY TEST 


SIGNAL SOURCE 
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| 
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DESCRIPTION: The accuracy of areflection meas- 
urement is affected primarily by the directivity of 
the coupler monitoring reflected signal. This test 
measures the directivity of the directional coupler 
associated with the UNKNOWN port. The test con- 
sists of measuring the combination of coupler di- 
rectivity and load reflection. The load reflection 
is canceled, and the resultant is directivity. Two 
procedures are given for making the test. One 
using the 8413A display unit and the other using 
the 8414A display unit. 


PROCEDURE, Using 8413A Display Unit 


Connect equipment as shown in setup above. 


Connect the coaxial short to the 8743A UN- 
KNOWN port and depress the REFL pushbutton. 


Set the sweep oscillator to automatic sweep. 
Adjust the sweeposcillator and network analy - 
zer controls to phase lock the network analyzer 


NETWORK ANALYZER 
HP 8410A HP 8413A 


@—-ee 


sd, 


oo See 


RETURN PORT 


over the segment of the 8743A frequency range 
covered by the sweep oscillator. 


Set the 8410A test channel gain to 20 dB. Ad- 
just the 8410A amplitude vernier and oscillo- 
scope vertical position controls for a conven- 
ient amplitude reference on the oscilloscope. 
Draw the average of this trace on the CRT 
with a grease pencil. 


Remove the coaxial short and replace with the 
sliding load. 


Increase the 8410A test channel gain by 30 dB. 
Phase the sliding load, noting oscilloscope 
display. The average of this display must be 
below the reference level established in step 4. 


Repeat steps 2 through 6 for other frequency 
segments as necessary to cover the range of 
2.0 to 12.4 GHz. 


Figure 4-1. Performance Test (Sheet 1 of 4) 
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DIRECTIVITY TEST (Cont.) 


SIGNAL SOURCE 
2.0-12.4 GHz 
HP 8690 SERIES 


SWEEP REFERENCE 
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PORT 


| 
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| 


TA 
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TRANSMISSION 
RETURN PORT 


SLIDING LOAD 


COAXIAL SHORT -DIG--*- 


PROCEDURE, Using the 8414A Display Unit 


Connect equipment as shown in setup above. 


Connect the coaxial short to the 8743A UN- 
KNOWN port and depress the REFL pushbutton. 


Set the sweep oscillator to automatic sweep. 
Adjust the sweep oscillator and network ana- 
lyzer controls to phase lock the network ana- 
lyzer over the segment of the 8743A frequency 
range covered by the sweep oscillator. 


Push and hold the 8414A BEAM CTR push- 
button and adjust the centering controls to place 
the dot in the center of the polar display. 


Adjust the REFERENCE PLANE EXTENSION 
to collapse the trace to a dot or smallest 
cluster. 


Adjust the 8410A test channel gain and ampli- 
tude vernier controls to place the dot or the 
center of the cluster at the outer graticule. 


Figure 4-1. 


Remove the coaxial short and replace with the 
sliding load. 


Increase the 8410A test channel gain by 30dB. 
Phase the sliding load, noting the CRT display. 
The average of this display must be inside the 
outer circle. 


If the swept-display cannot be resolved satis - 
factorily, make single-frequency measure- 
ments as follows: 


a. Set the sweep oscillator to single-frequency 
operation. Select the frequency which cor- 
responds to the point of greatest reflection 
on the 8414A display. 


. Adjust the 8414A centering controls, while 
phasing the load, until the circle rotates 
about the center of the CRT. (See Figure 
3-9.) 


. Depress the 8414A beam center pushbutton. 
The dot must be inside the outer circle. 


. Repeat steps 2 through 9 for other frequency 


segments as necessary to cover the range of 
2.0 to 12.4 GHz. 


Performance Test (Sheet 2 of 4) 
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REFLECTION COEFFICIENT TEST 


OSCILLOSCOPE 
HP 140A/141A 


SWEPT FREQUENCY 


SIGNAL 
SOURCE 
2-12.4 GHz 
HP 8690 
SERIES 


SLIDING 
LOAD HP907A 


TRANSMISSION 


HP B8I7A RETURN PORT 


1. Use a Swept Slotted Line in the setup shown 


above (with 8743A TEST port terminated in 
a low-reflection 50-ohm termination) to 
measure the reflection coefficient of the 
8743A TRANSMISSION RETURN port from 
2.0 to 12.4 GHz in both the transmission 
and reflection mode. The maximum peak- 
to-peak oscilloscope display for each mode 
must not exceed 2.93 dB (VSWR 1.4). 


. Measure the UNKNOWN port equivalent 
source reflection coefficient as follows: 


DESCRIPTION 


The equivalent source reflection coefficient 
is tested by measuring the change in magni- 
tude of a maximum reflection when the phase 
of the reflection is varied. The measured 
change in magnitude is the vector sum of 
coupler directivity and source reflection; 
therefore, the equivalent source reflection 
is actually less than specified. 


TEST PORT 


PROCEDURE 


a. Connect equipment to make a reflection 


measurement as shown in Figure 3-3. 


. Connect a coaxial short such as the HP 


11565A to the 8743A UNKNOWN port and 
depress REFL pushbutton. 


. Set the Sweep Oscillator to automatic sweep. 


Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network 
Analyzer over a full octave band in the 2.0 
to 12.4 GHz range. 


. Disconnect oscilloscope vertical input from 


8413A amplitude channel, to simulate zero 
volts de from 8413A. Adjust trace position 
to the center of the CRT. 


. Reconnect vertical input and adjust 8410A 
test channel gain and amplitude vernier con- 
trols so that the average of the trace falls 
on the zero trace position noted in step (d). 


Figure 4-1. Performance Test (Sheet 3 of 4) 
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REFLECTION COFFICIENT TEST 


Grease Pencilled 
Traces 


Maximum 
Peak - To - Peak 
Amplitude (dB) 


Frequency of 
Maximum Equivalent 
Source Reflection 


Increase oscilloscope vertical sensitivity 
to obtain a maximum amplitude CRT pre- 
sentation. Draw the trace on the face of 

the CRT with a grease pencil. 


Remove the coaxial short from the UNKNOWN 
port and grease pencil the trace of the open 
circuit on the CRT. 


Determine the maximum peak-to-peak amp- 
litude as shown above. 


(1) Set the Sweep Oscillator to manual op- 
eration and adjust Sweep Oscillator 
manual frequency control and Network 
Analyzer amplitude vernier control to 
place the oscilloscope dot at one peak 


of the grease pencil trace. Note the 
8413A meter indication. Place the 

dot at the other peak and again note the 
8413A meter indication. The dB dif- 
ference between the two meter indica- 
tions is the peak-to-peak amplitude of 
the oscilloscope traces. 


Figure 4-1. 


a 


j. 


The maximum peak-to-peak amplitude must 
not exceed 1.59 dB (VSWR < 1.2) from 2 to 
8 GHz or 2.29 dB (VSWR < 1.3) from 8 to 
12.4 GHz. 


VSWR = antilog 0.05 (peak-to-peak amplitude 
in dB) 


NOTE 
This procedure determines the equivalent 
source reflection for the frequency at 
which the maximum peak-to-peak ampli- 
tude occurs. To determine the equivalent 
source reflection at other frequencies, 
repeat steps b through i for other relative 
phase relations of the load, directivity, 
and source reflection vectors (i.e. , offset 
the coaxial short using various lengths of 
air lines). 


Repeat steps b through i for other frequency 
bands to cover the range of 2.0 to 12.4 GHz. 


Performance Test (Sheet 4 of 4) 
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Model 8743A 


RF TROUBLESHOOTING 
Introduction. 


8743A RF troubles can be divided into two 
general categories, repeatability and insertion 
loss. Repeatability problems are generally 
caused by the RF coaxial switches, and inser- 
tion loss problems are generally caused by 
connectors or cables. Because the troubleshoot- 
ing approach for each of these problems is dif- 
ferent, this service note discusses each category 
separately. 


Repeatability. 


NOTE 
Repeatability is a supplemental per- 
formance characteristic and not an 
instrument specification. 


Repeatability is the change in insertion loss 
when the coaxial switches are cycled and is 
normally not a factor in measurement accur- 
acy. The change in 8743A insertion loss when 
the coaxial switches are cycled is typically less 
than 0.2 dB. When the equipment is calibrated 
in one mode of operation and reflection and 
transmission measurements are both made 
without recalibrating, repeatability can degrade 
measurement accuracy. For best accuracy the 
equipment should be calibrated and measure- 
ments made in one mode of operation to keep 
insertion loss the same for both calibration and 
measurement. 


Repeatability problems are generally due to the 
center conductor flipper inside the switch not 
making contact with the same pressure each 
time the switch is cycled. To isolate a repeat- 
ability problem to a single switch, use the fol- 
lowing procedure. 


Transmission Check. Setup the 8743A, Net- 
work Analyzer, and Display Unit to calibrate 
for a transmission measurement (connect a 
through section between the 8743A UN- 
KNOWN and TRANSMISSION RETURN 
ports). Cycle the coaxial switches by alter- 
nately pressing the TRANS and REFL push- 
buttons while observing the transmission 
display for repeatability. 


Reflection Check. Setup the 8743A, Network 
Analyzer, and Display Unit to calibrate for a 
reflection measurement (connect a _ coaxial 
short to the 8743A UNKNOWN port). Cycle 
the coaxial switches by alternately pressing the 
TRANS and REFL pushbuttons while observ- 
ing the display for repeatability. Determine the 
faulty switch as follows: 


1. Ifa repeatability problem occurred in both the 
REFLECTION and TRANSMISSION checks, 
replace A6 Test Port Relay Assembly (HP Part 
No. 08743-60009. 


2. If a repeatability problem occured in the 
RELFECTION check only, replace A5 
Unknown Port Relay Assembly (HP Part No. 
08743-60011). 


3. If a repeatability problem occurred in the 
TRANSMISSION check only, replace A7 
Transmission Return Port Relay Assembly 
(HP Part No. 08743-60010). — 


Insertion Loss. 


Insertion loss problems are generally caused by a 
discontinuity in a connector or cable. The indi- 
cation that a problem may exist is an increase or 
decrease in the Network Analyzer’s displayed 
magnitude at one or more frequencies during cali- 
bration. The Network Analyzer displays the ratio 
of reference channel to test channel power; there- 
fore, a loss of power in the reference channel will 
appear on the display as an increase in test 
channel powe:. The direction of a spike in the 
displayed trace isolates the trouble to either the 
reference or test channel. Generally a disconti- 
nuity will show up at higher frequencies; there- 
fore, troubleshooting should be done in X-band 
and then the instrument should be checked over 
the remaining operating range. To isolate an inser- 
tion loss problem, perform the troubleshooting 
procedure in Figure 4-2. 


COAXIAL SWITCH REPLACEMENT  PRO- 
CEDURE. 
Removal. To remove the A5, A6, and A7 


Assemblies: 

1. Remove the 8743A top and bottom covers. 
2. Remove circuit board assemblies Al and A3. 
3. Remove cable W7 as follows: 


a. Remove the large thin nut securing the 
TEST output connector to the sub-deck. 


b. Disconnect W7 from the A6 Assembly 
using a 3/4 inch open-end wrench, and 
slide as much of the cable as possible 
through the hole in the sub-deck. 


4. Loosen W6 and W9’s connectors to the A5 
and A7 assemblies using a 3/4 inch open-end 
wrench. 


Unsolder the white and green wires (which 
come through the deck) from the A5 
Assembly. 


Remove the six coaxial switch mounting 
screws accessible from the bottom of the in- 
strument. 


Remove the A5, A6, and A7 Assemblies 
from the instrument as one unit. 


Disconnect the switch to be replaced and 
unsolder the appropriate white and green 
wires. Mark the wires so they may be 
soldered to the proper terminals on the new 
switch. 


Installation. To install the A5, A6, and A7 


Assemblies: 

1. Assemble the three coaxial switches into one 
unit. 

2. Solder the white and green wires removed in 
step 8 of the removal procedure. 

3. Insert the A5, A6, and A7 Assemblies into 
the 8743A as one unit. Do not install mount- 
ing screws. 

4. Connect cables W6 and W9 to the appropri- 
ate switches and tighten each connector. 

5. Connect cable W7 to the A6 Assembly and 
tighten connector. 

6. Install the large thin securing nut to the 
TEST output connector. 

7. Install the six coaxial switch mounting 
screws. Insure that green and white wires are 
not routed or pinched between switches and 
mounting deck. 

8. Solder the wires removed in step 5 of the 
removal procedure, matching wire colors to 
the wires previously installed. 

9. Perform the insertion loss troubleshooting 


procedure in Figure 4-2. If sharp power varia- 
tions occur during any check, vary the 
torque on each coaxial switch connector, 
while observing the frequency response curve, 
until power variation is minimum. 


ca pig waa | 
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SWEEP OSCILLATOR HP 8690 Series with RF unit as required 
POWER METER HP 432A 
THERMISTOR MOUNT HP 8478B, Option 11 
X-Y RECORDER HP 7035B 
CRYSTAL DETECTOR HP 8470A 
FLEXIBLE ARM HP 11605A 
COAXIAL SHORT HP 11565A 


Figure 4-2. Insertion Loss Troubleshooting (Sheet 1 of 4) 
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Section IV 
Step 1 
Connect equipment as shown in Figure 4-2. Set 


sweep oscillator for maximum leveled power over 
frequency band of interest. 


Press TRANS pushbutton. Monitor TEST output 
frequency response. Power should vary less than 
2 dB from maximum to minimum. (Refer to 
response curve A). 


YES 


Step 3 


Disconnect through section from UNKNOWN 
port and press REFL pushbutton. Monitor TEST 
output frequency response with UNKNOWN port 
open and shorted. The average of the two traces 
should vary less than 2.0 dB (refer to response 


curve B) and the maximum to minimum at any 
frequency (equivalent source reflection) should 
be less than 1.6 dB from 2 to 8 GHz or 2.3 dB 
from 8 to 12.4 GHz. 


YES 


NO 


Response curve indicates a relative increase in 
power at one or more frequencies. 

Disconnect W3 (rear-panel external REFERENCE 
LINE). Connect crystal detector to W2J1 (rear- 
panel connector for REFERENCE LINE closest 


to side panel). Monitor TEST port frequency 
response. Power should have no sharp spikes or 
holes and should vary less than about 2 dB from 
maximum to minimum. 


YES NO 


Troubleshoot W2 and 
associated connectors. 
(See Note 2.) 


Troubleshoot W3, W4, W5 and associated connec- 
tors. (See Notes 1 and 2.) 


Response curve indicates a relative decrease in 
power at one or more frequencies. 
Troubleshoot Flexible Arm, W7, W8, W9, A6, 
A7, and associated connectors. 

Note 
W7, W8, and A6 are common to two RF 
paths; therefore, perform step 3. If step 3 
checks OK, the trouble is most likely the 
Flexible Arm, W8 or A7. (See Note 2.) 


If the maximum to minimum at any frequency is 
greater than 1.6 dB from 2 to 8 GHz or 2.3 dB 
from 8 to 12.4 GHz, replace DC1 and its 10-dB 
attenuator. (See Note 5.) If the average of the 
two traces is greater than 2 dB, troubleshoot W6, 
W7, W8, A5 and A6, and associated connectors. 
If step 2 checked OK trouble is most likely W6 
or Ad. If both step 2 and step 3 indicate a 
trouble, connect the thermistor mount to the 
UNKNOWN port and monitor the frequency 
response. If the response curve indicates a rela- 
tive decrease, trouble is most likely W8. If the 
UNKNOWN port frequency response is OK, the 
trouble is most likely A6 or W7. 


Figure 4-2. Insertion Loss Troubleshooting (Sheet 2 of 4) 
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Response Curve A 


See Note 2 


: T 
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rer 


See Note 3 


Response Curve C 


NOTE 1 


Reflections from a discontinuity on one side of the line stretcher will combine with 
reflections in the line stretcher or with reflections from the other side of the line 
stretcher. The response curve is the resultant of all discontinuities. By changing the line 
stretcher: position, the phase relationship between the sets of reflections changes and the 
response curve will be altered. Monitor frequency response at several REFERENCE 
PLANE EXTENSION settings. If the overaJl power variation is greater than 2 dB at any 
REFERENCE PLANE EXTENSION setting, the trouble may be in the line stretcher or 
discontinuities on each side of the line stretcher. 


NOTE 2 


A relative increase in power indicates a trouble in the reference channel. A relative 
decrease in’ power indicates a trouble in the test channel. A narrow spike is most likely 
caused by poor contact of cable center conductor pins, one finger of a female pin not 
making contact, or gross outer conductor separation. A power change over a broader 
frequency range is most likely caused by a cable outer conductor grounding problem. For 
outer conductor grounding problems on instruments with Serial Numbers 928-00315 and 
below, disassemble the cable and add a washer (HP Part No. 5000-8676) as shown in 


Figure 2. 


Figure 4-2. Insertion Loss Troubleshooting (Sheet 3 of 4) 
RF TROUBLESHOOTING 


NOTE 3 


If a cable’s center conductor is not centered it may distort a switch’s center conductor 
contact and cause an increase in insertion loss. The increased insertion loss is most likely 
to occur from 11 to 12.4 GHz (See Response Curve A.) 


NOTE 4 


Although cable ends appear to be perfect they may still present a discontinuity. Also 
trimming these cable ends requires special tools. Therefore, if you are unable to eliminate 
a discontinuity, replace the suspected cable. 


NOTE 5 


Directional Coupler DC1 (HP Part No. 08743-60005) includes a tuned 10 dB attenuator. 
If the troubleshooting procedure step 3 indicates a trouble in DC1 the problem could be 
the 10 dB attenuator. Check the coupler directivity using the Operating and Service 
Manual Performance Test Procedure. If the directivity is OK the trouble is most likely the 
10 dB attenuator. The attenuator may be replaced using the following procedure: 


CAUTION 


Do not unscrew flat head screws, or brass attenuator housing 
connector. If the brass parts move, directivity may be 
degraded. 


Using a 1/2 inch open end wrench, hold the brass attenuator housing connector to 
keep it from rotating. Using plastic jawed, or padded vise grip pliers, unscrew the 
round stainless steel part (not the part with the flats). 


Remove attenuator cartridge. Do not remove gold plated center conductor contacts. 
A special tool is required to install these contacts. 


Install a new attenuator cartridge (HP Part No. 08743-60014) with a washer on each 
side of the cartridge. 


NOTE 


The marked end of the cartridge has the lowest reflection and 
should go into the coupler. 


Install the round stainless steel part removed in step 1. 


Figure 4-2. Insertion Loss Troubleshooting (Sheet 3 of 4) 


WASHER 
HP PART No. 5000-8676 


Figure 4-3. Position of Outer Conductor Washer 
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5-1. INTRODUCTION. 


5-2. This section contains information for ordering 
replaceable parts. Partsare listed inalpha-numerical 
order by reference designation together with their HP 
stock numbers and descriptions. 


5-3. ORDERING INFORMATION. 


5-4. When ordering a replacement part listedin 
Table 5-1: 


a. Quote the Hewlett-Packard stock number for 
the part. 


Section VI 


SECTION V 
REPLACEABLE PARTS 


b. Address the order or inquiry to the nearest 
Hewlett-Packard sales and service office listed at the 
rear of this manual. 


5-5. To order a part not listed in the tables: 


a. Give a complete description of the part includ- 
ing its function and location. 


b. Give the instrument model number and com- 
plete serial number. 


c. Address the order of inquiry to the nearest 
Hewlett-Packard sales and service office listed at the 
rear of this manual. 


REFERENCE DESIGNATORS 


A = assembly F = fuse MP = mechanical part V = vacuum, tube, neon 
B = motor FL = filter P = plug bulb, photocell, etc. 
BT = battery Ic = integrated circuit Q = transistor VR = voltage regulator 
CG = capacitor J = jack R = resistor WwW = cable 
CP = coupler K = relay RT = thermistor x = socket 
CR = diode L = inductor s = switch x = crystal 
DL = delay line LS = loud speaker hi = transformer Z = tuned cavity, 
DS = device signaling (lamp) M = meter TB = terminal board network 
E = misc electronic part MK = microphone TP = test point 
ABBREVIATIONS 
A = amperes H = henries N/O = normally open RMO = rack mount only 
AFC = automatic frequency control HDW = hardware NPO = negative positive zero RMS =  root-mean square 
AMPL = amplifier HEX = hexagonal (zero temperature RWV = reverse working 
HG = mercury coefficient) voltage 
BFO = beat frequency oscillator HR = hour(s) NPN = negative-positive- S-B S. slow-Si6e 
BE CU = beryllium copper HZ = hertz ex ure Jn SCR a, pee 
BH = binder head pa N = not recommended for a ; 
Pp Et and IF = intermediate freq field replacement SE 2 selenium 
B —— IMPG = impregnated SECT = section(s) 
BRS = brass Pree NSR = not separately 3 ; 
INCD = incandescent SEMICON = semiconductor 
BWO = backward wave oscillator replaceable q aan 
INCL = include(s) SI = silicon 
CCW = counter-clockwise INS = insulation(ed) oO te fost SIL = silver 
a BD = order by description i lid 
oe = — pe INT = internal OH = oval head aa r ; oa 
is ae oy Ox = oxide a : 
COEF = coefficient K = kilo = 1000 SPL - oe heel 
COM = common ‘a SST = _ stainless stee 
COMP = composition LH = left hand a6 € ao adteiietn: SR = split ring 
COMPL = complete LIN = linear taper = = 19712 STL = steel 
CONN = connector LK WASH = lock washer isk aa TA = tantalum 
cP Soeeunes pate LOG = logarithmic taper PH BRZ = phosphor bronze TD = time delay 
CRT = cathode-ray tube LPF = low pass filter PHL = Phillips TGL = toggle 
CW = clockwise a sg z 
ili = 1073 PIV = peak inverse voltage THD = thread 
DEPC = deposited carbon M r ape pe PNP = positive-negative- TI = titanium 
DR = drive MEG is dete positive TOL = tolerance 
MET FLM = metal film , P/O = part of TRIM = trimmer 
ELECT*= electrolytic MET OX = metallic oxide POLY = polystyrene TWT = traveling wave tube 
ENCAP = encapsulated MFR = manufacturer PORC = porcelain 6 
EXT = external MHZ = mega hertz Pos 2 position(s) U = micro = 10 
= MINAT = miniature POT = potentiometer VAR = variable 
¥ farads MOM = momentary : 
FH = flat head MTG = mounting PP = peak-to-peak VDCW = dec working volts 
FILH = fillister head MY = "mylar" PT = point Ww = with 
FXD = fixed PWV = peak working voltage Ww Se watts 
G = giga (109) N = nano (1079) RECT = rectifier WIV = working inverse 
GE = germanium N/C = normally closed RF = radio frequency voltage 
GL = glass NE = neon RH = round head or ww = wirewound 
GRD = ground(ed) NI PL = nickel plate right hand w/O = without 
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Section V ; Model 8743A 


DOE 


Table 5-1. Reference Designation Index 


TT metastion | OPatNo. | teat) a 


08743-60001 POWER SUPPLY ASSY 


0160-2930 
0180-0141 


C:FXD CER 0.01 UF +80-20% 100VDCW 
C:FXD ELECT 50 UF +75-10% SOVDCW 


1901-0026 DIODE:SILICON 0.75A 200PIV 
1901-0026 DIODE:SILICON 0.75A 200PIV 
1901-0026 DIODE:SILICON 0.75A 200PIV 
1901-0026 DIODE: SILICON 0.75A 200PIV 


1901-0200 DIODE:SILICON 3A 100PIV 


1902-51935 DIODE BREAKDOWN:13.3V 5% 


1854-0071 
1854-0039 
1854-0071 


TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON 2N3053 
TRANSISTOR: SILICON NPN 


0698-3640 R:FXD MET OX 1.8K OHM 5% 2W 
0757-0421 R:FXD MET FLM 825 OHM 1% 1/8W 
0757-0199 R:FXD MET FLM 21.5K OHM 1% 1/8W 
0811-1672 R:FXD WW 3.3 OHM 5% 2W 
0698-3154 R:FXD MET FLM 4.22K OHM 1% 1/8W 


0757-0438 
2100-1758 


>FXD MET FLM 5.11K OHM 1% 1/8W 
>VAR WW 1K OHM 10% LIN 1/2W 


RP 


08743-60002 SWITCH ASSY 


DIODE:SILICON 100WV 100MA 
DIODE:SILICON 100WV 100MA 


1901-0025 
1901-0025 


2140-0213 
2140-0213 


LAMP: INCANDESCENT 28V 0.04A 
LAMP: INCANDESCENT 28V 0.04A 


1854-0071 
1854-0071 


TRANSISTOR: SILICON NPN 
TRANSISTOR: SILICON NPN 


0757-0438 >FXD MET FLM 5.11K OHM 1/8W 


R 1% 
0698-3450 R:FXD MET FLM 42.2K OHM 1% 1/8W 
0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 
0757-0438 R:FXD MET FLM 5.11K OHM 1% 1/8W 
R 1% 


0698-3450 >FXD MET FLM 42.2K OHM 1/8W 


0757-0438 
0757-1000 


:FXD MET FLM 5.11K OHM 1% 1/8W 
;FXD MET FLM 51.1 OHM 1% 1/2W 


oe 


DD 


NOT SEPARATELY REPLACEABLE 
NOT SEPARATELY REPLACEABLE 


A3 RELAY DRIVER ASSY 


08743-60038 
0150-0121 


A3Cl1 C:FXD CER 0.1 UF +80-20% 50VDCW 


A3CR1 1901-0025 DIODE:SILICON 100WV 100MA 


A3CR2 1901-0025 DIODE:SILICON 100WV 100MA 
A3CR3 1901-0025 DIODE:SILICON 100WV 100MA 
A3CR4 1901-0025 DIODE:SILICON 100WV 100MA 


A3CR5 1901-0025 DIODE:SILICON 100WV 100MA 


A3CR6 PY = 0:10:25 DIODE:SILICON 100WV 100MA 


A3CR7 1901-0025 DIODE:SILICON 100WV 100MA 
A3CR8 190 T0025 DIODE:SILICON 100WV 100MA 
A3CR9 1901-0025 DIODE:SILICON 100WV 100MA 


A3CR10 1901-0025 DIODE:SILICON 100WV 100MA 


# See introduction to this section for ordering information 
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Model 8743A } Section V 


Table 5-1. Reference Designation Index (Cont. ) 


OT 


P902-0551 DIODE BREAKDOWN:6.19V 5% 


Reference 
Designation 


A3CR11 


A3Q1 1854-0039 TRANSISTOR: SILICON 2N3053 


A3Q2 1854-0039 TRANSISTOR: SILICON 2N3053 
A3Q3 1853-0012 TRANSISTOR: SILICON PNP 
A3Q4 1853-0012 TRANSISTOR: SILICON PNP 
A3Q5 1854-0071 TRANSISTOR: SILICON NPN 


A3Q6 1853-0020 TRANSISTOR: SILICON PNP 
A3Q7 1853-0020 TRANSISTOR: SILICON PNP 
A3Q8 1854-0071 TRANSISTOR:SILICON NPN 
A3Q9 1854-0071 TRANSISTOR: SILICON NPN 


A3R1 


0698-3408 


>FXD MET FLM 2.15K OHM 1% 1/2W 


A3R2 0698-3408 :FXD MET FLM 2.15K OHM 1% 1/2W 
A3R3 0757-0199 :FXD MET FLM 21.5K OHM 1% 1/8W 
A3R4 0757-0443 >FXD MET FLM 11.0K OHM 1% 1/8W 
A3R5 0698-0084 >FXD MET FLM 2.15K OHM 1% 1/8W 


A3R6 0757-0442 >FXD MET FLM 10.0K OHM 1% 1/8W 


DPDADDAD APDDDAD 


A3R7 0698-0084 >FXD MET FLM 2.15K OHM 1% 1/8W 
A3R8 0757-0442 - :FXD MET FLM 10.0K OHM 1% 1/8W 
A3R9 0698-3136 >FXD MET FLM 17.8K OHM 1% 1/8W 
A3R10 0757-0290 >FXD MET FLM 6.19K OHM 1% 1/8W 


A3R11 0757-0442 R:FXD MET 10.0K OHM 1% 1/8W 
A3R12 0757-1078 R:FXD MET FLM 1.47K OHM 1% 1/2W 
A3R13 0698-3406 R:FXD MET FLM 1.33K OHM 1% 1/2W 
A3R14 0698-3406 R:FXD MET FLM 1.33K OHM 1% 1/2W 
A3R15 0757-0462 R:FXD MET FLM 75K OHM 1% 1/8W 


AY 


LINE STRETCHER ASSY 


08741-60004 


A5 


98743-60011 RELAY ASSY,UNKNOWN PORT 


Ab 


08743-60009 REEAY ASST, LES) PORT 


A7 


08743-60010 RELAY ASSY,TRANSMISSION RETURN PORT 


0180-0198 C:FXD ELECT 1500 UF 50/60VDCW 


DIRECTIONAL COUPLERCTEST) 
DIRECTIONAL COUPLERCINPUT) 


08743-60005 
08743-60004 


LAMP : GLOW 


2140-0244 


2110-0336 
2110-0340 


FUSE:CARTRIDGE 1/2A 250V SLOW-BLOWC115VAC) 
FUSE: CARTRIDGE 0.25A SLOW-BLOWC230VAC) 


CONNECTOR: FEMALE 36-PIN MINIATURE 


SOCKET: 3-PINCAC POWER) 
TRANSISTOR: SILICON NPN 2N3054 


1251-0085 


1251-2357 
1854-0072 


0698-3162 R:FXD MET FLM 46.4K OHM 1% 1/8W 


SWITCH: PUSHBUTTON SPDTCAC AND PILOT LIGHT) 
SWITCH:SLIDE DPDTC115/230V AC) 


3101-1244 
3101-1235 


9100-2728 TRANSFORMER: 24.4V 


CABLE ASSY:POWER CORD 
CABLE ASSY:DC2 TO W3 
CABLE ASSY:EXTERNAL REFERENCE LINE 


8120-1348 
08743-20021 
08745-20064 


# See introduction to this section for ordering information 
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Model 8743A 


Table5-1. Reference Designation Index (Cont. ) 


Reference = 
Teese, | @PtNs. [no Daebioe #) ae 


08743-20023 
08743-20024 
08743-20033 
08743-20026 
08743-20027 


08743-20035 


1400-0084 


0370-0770 
5000-6469 
5000-6470 
08743-60014 


0370-0974 
0370-0767 
0370-0975 
0370-0765 


0370-0976 
0370-0766 
5000-8705 
5000-0736 


5000-8707 
5000-0737 
5040-0351 
5040-0204 


5060-0268 
5060-0228 
5060-8737 
5060-0766 


08743-00018 
08743-00002 
08743-00019 
08743-00004 


08743-00020 
08743-00005 
08743-00021 
08743-00006 


08743-00022 
08743-00007 


CABLE ASSY:W3 TO A4& 

CABLE ASSY:A4 TO A8 

CABLE ASSY:A5 TO DCl 

CABLE ASSY:A6 TO TEST OUTPUT 
CABLE ASSY:DC2 TO UNKNOWN PORT 


CABLE ASSY:A7 TO TRANSMISSION RETURN PORT 
FUSEHOLDER: EXTRACTOR POST TYPE 


MISCELLANEOUS 
LENS 
LABEL: PUSHBUTTON ''TRANS" 
LABEL: PUSHBUTTON "REFL" 
10 DB ATTENUATOR CARTRIDGE 


THIS MANUAL IMPLEMENTS A DIFFERENT COLOR SCHEME FOR 
THE STANDARD INSTRUMENT. COLORS PRIOR TO THIS CHANG 
ARE NOW AVAILABLE AS OPTIONS. REFER TO THE LIST BELOW. 


8743A STANDARD - INDICATES COLOR SCHEME FOR THE 
8740A BEGINNING WITH INSTRUMENTS SERIAL PREFIXED 
1226. CINCLUDES MINT GRAY FRONT PANEL AND OLIVE 
GRAY CABINET). 


8743A OPTION A85 - INDICATES LIGHT GRAY FRONT PANEL 


8743A OPTION X95 - INDICATES COLOR SCHEME FOR 8743A 
PRIOR TO SERIAL PREFIX 1226. CINCLUDES LIGHT GRAY 
FRONT PANEL AND BLUE-GRAY CABINET). 


PUSHBUTTON, JADE GRAYCSTANDARD) 
PUSHBUTTON, GRAYCOPT A85, X95) 
BEZEL: END CAPCLEFT)JADE GRAYCSTANDARD) 
BEZEL: END CAPCLEFT)GRAYCOPT A85, X95) 


BEZEL:END CAPCRIGHT)JADE GRAYCSTANDARD) 
BEZEL: END CAPCRIGHT)GRAYCOPT A85, X95) 
SIDE COVER: REAR,OLIVE GRAYCSTANDARD) 
SIDE COVER: REAR,BLUE-GRAYCOPT X95) 


SIDE COVER: FRONT,OLIVE GRAY CSTANDARD) 
SIDE COVER: FRONT,BLUE-GRAYCOPT X95) 
BEZEL: COUNTER,MINT GRAY CSTANDARD) 
BEZEL: COUNTER,GRAYCOPT A85, X95) 


COVER ASSY:BOTTOM,OLIVE GRAY CSTANDARD) 
COVER ASSY:BOTTOM,BLUE-GRAYCOPT X95) 
RETAINER: HANDLE ASSY,OLIVE GRAYCSTANDARD) 
RETAINER: HANDLE ASSY,BLUE-GRAYCOPT X95) 


PANEL: REAR,MINT GRAY CSTANDARD) 
PANEL: REAR,LIGHT GRAYCOPT X95) 
COVER ASSY:TOP,OLIVE GRAYCSTANDARD) 
COVER ASSY: TOP,BLUE-GRAYCOPT X95) 


TOP COVER: REAR CORNER,OLIVE GRAY CSTANDARD) 
TOP COVER: REAR CORNER,BLUE-GRAYCOPT X95) 
FILLER PLATE: CENTER,OLIVE GRAYCSTANDARD) 
FILLER PLATE: CENTER,BLUE-GRAYCOPT X95) 


FILLER PLATE:SIDE,OLIVE GRAYCSTANDARD) 
FILLER PLATE:SIDE,BLUE-GRAYCOPT X95) 


# See introduction to this section for ordering information 


# See introduction to this section for ordering information 
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SECTION VI 
SCHEMATIC DIAGRAMS 


6-1. INTRODUCTION. 


6-2. The schematic diagrams in this section repre- 
sent the circuits electrically. They are not wiring 
diagrams, though wire colors are given where 
practical. 


6-3. The circuits are arranged according to signal 
flow; consequently, some switch and circuit assem- 
blies may be shownin part on more than one diagram. 
If so, the reference designation is preceded by P/O, 
for ''Part Of", and is followed by a notation of the 


Assembly Assembly 
Designation Name 
Yt ———<—<—<——_—— 


Cl 
80pf 


| 
xXA2 


A2 DC REGULATOR ASSY (08708-6007) 


number of parts into which the assembly has been 
divided. 


6-4. Some of the general information obtainable 
from the schematic diagramsis shown in Figure 6-1. 
Notes and explanations of symbols pertaining to all 
the diagrams are contained in Figure 6-2. Notes 
about specific components, circuits, or conditions 
are given on the diagram to which they apply. 


6-5. As an aid to finding components and assem- 
blies in the set of diagrams, each diagram has a box 
labelled Reference Designations that contains all the 
reference designations appearing on the diagram. 


REFERENCE DESIGNATIONS 
NO PREFIX 


C1 
Assembly Qi 


Part No. 


Reference 
Designation 
Index 
J3 not Mounted 
on Assembly A2 


Socket Designation 
For A2 Assy. 


Value selected Plug-in Number indicates 
for best Operation Socket Pin of Socket (XA2) 
Connector 


Wire Color. Color Code same as Resistor Code. 
First number identifies Ground Color, Second 
Number identifies Wider Strip, Third Number 
identifies Narrower Strip. E.g., 947 denotes 
White, Yellow, Violet wire (MIL-STD-681). 


value shown is 


Information 


Average or most 
Commonly selected value 


Figure 6-1. General Information on Schematic Diagrams 
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Resistance in ohms, capacitance in microfarads unless otherwise noted. 


Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER;: 
input resistance 100 M2, accuracy +(1% of reading +0. 5% of full scale). 


Unless otherwise indicated on schematic, voltages taken with negative terminal 
of voltmeter connected to A7TP2. 


Asterisk denotes a factory-selected value. Value shown is 
typical. Part may be omitted. 


P/O = Part Of. 


Encloses front panel designations. 


Encloses rear panel designation. 


Circuit assembly borderline. 


Other assembly borderline. 


Numbers in circles on circuit assemblies show locations of test 
points. Matching numbers are etched on the circuit assemblies. 


TE I RR I I EI NE | AN NT ES oe Pe Fy HA ne 


Encloses wire color code. Code used (MIL-STD-681) is the same 

as the resistor color code. First number identifies the ground 

color, second number the_wider stripe, and the third number 
identifies the narrower stripe. E.G., denotes white ground, yellow wide 
stripe, violet narrow stripe. 


: &) Ce Voltage regulator (breakdown) diode. 


W Power Supply Common (not chassis ground). 


% Screwdriver adjustment. 
@ Panel control. 


Heavy dashed line indicates feedback path. 


a Wiper moves toward CW with clockwise rotation of control as 
viewed from shaft or knob. 


6-2 
Figure 6-2. Schematic Diagram Notes 
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08743-60009": 
p 


Figure 6-9. Relay Driver Assy Component Identification 


(Applies to A3 Assembly, HP Part No. 08743-60038 
except for Q1 through Q4, which are identified on 
the PC Board. ) 


GND WHT GRN OUT RIGHT LEFT +24V GND 


FARIS ESOS IEE SEES 
18.8 Eg eae 


Figure 6-10. Switch Assy Component Identification 
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Figure 6-12. Power Supply Assy Component Identification 
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APPENDIX 


HEWLETT ,Ap, PACKARD 


MANUAL CHANGES 


To adapt this manual to instruments with Serial Numbers listed in the table below, 
make the indicated manual changes. 


il 


Information for adapting this manual to instruments with Serial Numbers not listed 
below may be included in a yellow MANUAL CHANGES insert supplied with this 
manual. Information about Serial Numbers not covered in any of these ways can 


3 ae eu, be obtained from the nearest Hewlett-Packard office. 


SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 


Za 


CHANGE A 
Page 5-3, Table 5-1: 
Change A3R12 to HP Part No. 0757-0816 R:FXD MET FLM 681 OHM 1% 1/2W. 


Change A3R15 to HP Part No. 0757-0458 R: FXD MET FLM 51. 1K OHM 1% 1/8W. 


CHANGE B 

Page 5-3, Table 5-1: 

Change F1 (115V) to HP Part No. 2110-0008 FUSE: 1/2A SLOW-BLOW. 
Change F1 (230V) to HP Part No. 2110-0340 FUSE: 0.25A SLOW-BLOW. 
Change S1 to HP Part No. 3101-0100 (Same description). 

Change S2 to HP Part No. 3101-1235 (Same description). 

Change W1 to HP Part No. 8120-0078 (Same description). 

Page 6-11, Figure 6-13: 

Replace power supply primary circuit with partial schematic shown below. 
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CHANGE C 
Page 5-2, Table 5-1: e 
Change A1R4 to HP Part No. 0811-1672 R: FXD WW 0. 82 OHM 5% 2W. 
Change A3 to HP Part No. 08743-60003 (Same description). 
CHANGE D 
Page 3-15, Figure 3-12: 
Use the following Figure 3-12 in place of the Figure 3-12 shown in the manual. 
Page 5-4, Table 5-1: 
Delete 08743-00024 listing. A-1 
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PUSHBUTTON LAMP REPLACEMENT 


DO NOT REMOVE PUSHBUTTON. Remove NOTE: 

pushbutton lens and label by inserting a sold- If the pushbutton has been removed: 
ering aid or other small, blunt tool in the slot a. Saas pushbutton, lens and label 
in the bottom of the pushbutton. Press tool b. on the metal contactor in slot 
forward against lens tab to release lens and of pushbutton as shown. Ifcontac- 


label. If pushbutton comes out see NOTE in tor is not inserted in slot properly, 
Step 3. switch may stay on at all times. 


Remove defective lamp. A needle-nose pliers 
or tweezers canbe used as anextracting tool. 
Install new lamp (HP part number 2140-0213). 


Press lens and label into place in pushbutton 
opening. 


Figure A-1. Pushbutton Lamp Replacement 


MANUAL CHANGES 


MANUAL IDENTIFICATION 


Model Number: 8743A 
Date Printed: July 1972 
Part Number: 08743-90010 


This supplement contains important information for correcting manual errors and for adapting the manual to 
instruments containing improvements made after the printing of the manual. 


To use this supplement: 
Make all ERRATA corrections 


Make all appropriate serial number related changes indicated in the tables below. 
Serial Prefix or Number Make Manual Changes 


Serial Prefix or Number Make Manual Changes 


1330A Errata 


B® NEw ITEM 
ERRATA 


Title Page: 
Change SERIALS PREFIXED to read, 


SERIALS PREFIXED: 1226 and 1330A 


This manual applies directly to HP Model 8743A 
Reflection-Transmission Test Units having serial 
prefix number 1226- and 1330A-. 


Page 1-1, Paragraph 1-5: 
Delete all references to Rack Mounting Kit. 


Page 1-2, Paragraph 1-11: 
Add: “A Rack Mounting Kit is available to install the instrument in a 19-inch rack. Rack Mounting Kits may 
be obtained through your nearest Hewlett-Packard Office by ordering HP Part Number 5060-8740.” 


NOTE 


Manual change supplements are revised as often as necessary to keep manuals as current and accurate as possible. 


Hewlett-Packard recommends that you periodically request the latest edition of this supplement. Free copies are available 
from all HP offices. When requesting copies quote the manual identification information from your supplement, or the model 


il 


number and print date from the title page of the manual. 


HEWLETT \hp, PACKARD 


28 JANUARY 1977 
3 Pages 


Printed in U.S.A. 


Page 2 08743-90010 


ERRATA (Cont'd) 


Page 4-7, Reflection Check: 
Add the following: 


NOTE 


A5, A6, and A7 are a matched set of switches and should be replaced only when necessary; 
individual replacement of A5, A6, or A7 assemblies may degrade performance of the instru- 
ment. A switch tree (HP Part No. 5080-0310), consisting of matched A5, A6, and A7 
assemblies, is the recommended replacement. 


Change A6 Test Port Relay Assembly to HP Part No. 5080-0301. 
Change A5 Unknown Port Relay Assembly to HP Part No. 5080-0303. 
Change A7 Transmission Return Port Relay Assembly to HP Part No. 5080-0302. 


Page 4-8, Figure 4-2 (Sheet 3 of 4): 
Change Directional Coupler DC1 to HP Part No. 5080-0288. 


Page 5-3, Table 5-1: 
Change the parts list to reflect the changes shown below: 


Reference 
Designation HP Part Number Description 


A5, A6, A7 5080-0310 SWITCH TREE: MATCHED SET OF THREE 
(RECOMMENDED REPLACEMENT) 


Ad, A6, A7 5080-0289 SWITCH TREE: MATCHED SET OF THREE 
OPTION 018 ONLY (RECOMMENDED REPLACEMENT) 


AS 5080-0303 RELAY ASSY, UNKNOWN PORT (IF REPLACED 
SEPARATELY, MAY DEGRADE PERFORMANCE 
OF INSTRUMENT) 


5080-0301 RELAY ASSY, TEST PORT (IF REPLACED 
SEPARATELY, MAY DEGRADE PERFORMANCE 
OF INSTRUMENT) 


5080-0302 RELAY ASSY, TRANSMISSION RETURN PORT (IF 
REPLACED SEPARATELY, MAY DEGRADE 
PERFORMANCE OF INSTRUMENT) 


5080-0316 DIRECTIONAL COUPLER (TEST) 
5080-0288 DIRECTIONAL COUPLER (TEST) OPTION 018 
5080-0300 DIRECTIONAL COUPLER (INPUT) 


Page 5-4, Table 5-1: 
Change XF1 to HP Part No. 2110-0470 FUSEHOLDER -EXTR POST (RECOMMENDED REPLACEMENT). 


Page 6-5, Figure 6-6: 
Change assembly descriptions to read as follows: 
AS5 UNKNOWN PORT RELAY ASSY (5080-0303) 
A6 TEST PORT RELAY ASSY (5080-0301) 
AT TRANSMISSION RETURN PORT RELAY ASSY (5080-0302) 
DC1 DIRECTIONAL COUPLER (5080-0316) 
DC2 DIRECTIONAL COUPLER (5080-0300) 
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Figure 6-13A. Power Supply Partial Schematic (CHANGE 1) 


HEWLETT fv PACKARD 


Product Line Sales/Support Key 
Key Product Line 
Analytical 


Components 

Computer Systems Sales only 

Computer Systems Hardware Sales and Services 
Computer Systems Software Sales and Services 
Electronic instruments & Measurement Systems 


: . oF SemB2o@s 


Sales only for specific product line 
Support only for specific product line 


HP distributors are printed in italics. 


Martinez 1640 BUENOS AIRES 


1399 BUENOS AIRES, 
Tel: 30-4846, 30-1851 
Telex: 17595 BIONAR 


1095 BUENOS AIRES 

Tel: 37-9020, 37-9026/9 
Telex: 9234 FATEN AR 

P 


AUSTRALIA 
Adelaide, South Australia 
Office 


Hewlett-Packard Australia Ltd. 
153 Greenhill Road 

PARKSIDE, S.A. 5063 

Tel: 272-5911 

Telex: 82536 

Cable: HEWPARD Adelaide 
A*,CH,CM,,E,MS,P 


. Brisbane, Queensland 
Office 

Hewlett-Packard Australia Ltd. 
49 Park Road 

MILTON, Queensland 4064 
Tel: 229-1544 

Telex: 42133 

Cable: HEWPARD Brisbane 
A,CH,CM,E,M,P 

| Effective November 1, 1982: 
10 Payne Road 

THE GAP, Queensland 4061 
Tel: 30-4133 

’ Telex: 42133 


IMPORTANT: These symbols designate general product line capa- 
bility. They do not insure sales or support availability for all 

products within a line, at all locations. Contact your local 

Sales office for information regarding locations where HP 
support is available for specific products. 


Canberra, Australia 
Capital Territory 
Office 

Hewlett-Packard Australia Ltd. 


_ 121 Wollongong Street ~ 


FYSHWICK, A.C.T. 2609 

Tel: 80 4244 

Telex: 62650 

Cable: HEWPARD Canberra 
CH,CM,E,P 

Melbourne, Victoria Office 
Hewlett-Packard Australia Ltd. 
31-41 Joseph Street 
BLACKBURN, Victoria 3130 

Tel: 877 7777 

Telex: 31-024 

Cable: HEWPARD Melbourne 
A,CH,CM,CS,E,MS,P 

Perth, Western Australia 
Office 

Hewlett-Packard Australia Ltd. 
261 Stirling Highway 
CLAREMONT, W.A. 6010 

Tel: 383-2188 

Telex: 93859 

Cable: HEWPARD Perth 
A,CH,CM,,E,MS,P 

Sydney, New South Wales 
Office 


Hewlett-Packard Australia Ltd. 
17-23 Talavera Road 

P.O. Box 308 

NORTH RYDE, N.S.W. 2113 
Tel: 887-1611 

Telex: 21561 

Cable: HEWPARD Sydney 
A,CH,CM,CS,E,MS,P 
AUSTRIA 


Hewlett-Packard Ges.m.b.h. 
Grottenhofstrasse 94 
Verkaufsburo Graz 

A-8052 GRAZ 

Tel: 291-5-66 

Telex: 32375 

CH,E* 

Hewlett-Packard Ges.m.b.h. 
Stanglhofweg 5 

A-4020 LINZ 

Tel: 0732 51585 

CH 


Hewlett-Packard Ges.m.b.h. 
Lieblgasse 1 

P.O. Box 72 

A-1222 VIENNA 

Tel: (0222) 23-65-11-0 
Telex: 134425 HEPA A 
A,CH,CM,CS,E,MS,P 


SALES & SUPPORT OFFICES 
Arranged Alphabetically by Country 


BAHRAIN 

Green Salon 

P.0. Box 557 
BAHRAIN 

Tel: 255503-255950 
Telex: 84419 

Pp 

Wael Pharmacy 

P.0. Box 648 
BAHRAIN 

Tel: 256123 

Telex: 8550 WAEL BN 
ME 


BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 
Bivd de la Woluwe, 100 
Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 


BRAZIL 

Hewlett-Packard do Brasil |.e.C. 
Ltda. 

Alameda Rio Negro, 750 
Alphaville 06400 BARUERI SP 
Tel: (11) 421-1311 

Telex: 01 133872 HPBR-BR 
Cable: HEWPACK Sao Paulo 
A,CH,CM,CS,E,M,P 
Hewlett-Packard do Brasil |.e.C. 
Lida. 

Avenida Epitacio Pessoa, 4664 
22471 RIO DE JANEIRO-RJ 

Tel: (21) 286-0237 

Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,MS,P* 


CANADA 


Alberta 

Hewlett-Packard (Canada) Ltd. 
210, 7220 Fisher Street S.E. 
CALGARY, Alberta T2H 2H8 
Tel: (403) 253-2713 
A,CH,CM,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
11620A- 168th Street 
EDMONTON, Alberta T5M 3T9 
Tel: (403) 452-3670 
A,CH,CM,CS,E,MS,P* 


British Columbia 
Hewlett-Packard (Canada) Ltd. 
10691 Shelibridge Way 
RICHMOND, 

British Columbia V6X 2W7 

Tel: (604) 270-2277 

Telex: 610-922-5059 
A,CH,CM,CS,E*,MS,P* 


Manitoba 

Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H OY 1 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P* 


New Brunswick 
Hewlett-Packard (Canada) Ltd. 

37 Sheadiac Road 

MONCTON, New Brunswick E2B 2VQ 
Tel: (506) 855-2841 

CH* . 


Nova Scotia 

Hewlett-Packard (Canada) Ltd. 
P.O. Box 931 

900 Windmill Road 

DARTMOUTH, Nova Scotia B2Y 326 
Tel: (902) 469-7820 
CH,CM,CS,E* ,MS,P* 


Ontario 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 

LONDON, Ontario N6E 2S5 

Tel: (519) 686-9181 
A,CH,CM,E* ,MS,P* 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 
OTTAWA, Ontario K2B 8K1 

Tel: (613) 820-6483 
A,CH,CM,CS,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
220 Yorkland Bivd., Unit #11 
WILLOWDALE, Ontario M2J 1R5 
Tel: (416) 499-9333 

CH 


Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P* 
Hewlett-Packard (Canada) Ltd. 
Les Galeries du Vallon 

2323 Du Versont Nord 

STE. FOY, Quebec G1N 4C2 
Tel: (418) 687-4570 

CH 


CHILE 

Jorge Calcagni y Cia. Lida. 
Arturo Burhle 065 

Casilla 16475 

SANTIAGO 9 

Tel: 222-0222 

Telex: Public Booth 440001 
A,CM,E,M 

Olympia (Chile) Ltda. 

Av. Rodrigo de Araya 1045 
Casilla 256-V 

SANTIAGO 21 

Tel: 2-25-50-44 

Telex: 340-892 OLYMP CK 
Cable: Olympiachile Santiagochile 
CH,CS,P 


CHINA, People’s Republic 
° 


China Hewlett-Packard Rep. Office 
P.0. Box 418 

1A Lane 2, Luchang St. 

Beiwei Rd., Xuanwu District 
BEIJING 

Tel: 33-1947, 33-7426 

Telex: 22601 CTSHP CN 

Cable: 1920 

A,CH,CM,CS,E,P 


COLOMBIA 
Instrumentacion 

H. A. Langebaek & Kier S.A. 
Carrera 7 No. 48-75 
Apartado Aereo 6287 
BOGOTA 1, D.E. 

Tel: 287-8877 

Telex: 44400 INST CO 
Cable: AARIS Bogota 
A,CM,E,M,PS,P 


COSTA RICA 

Cientifica Costarricense S.A. 
Avenida 2, Calle 5 

San Pedro de Montes de Oca 
Apartado 10159 

SAN JOSE 

Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
CM,E,MS,P 


Ls 
o 


CYPRUS 

Telerexa Lid. 

P.0. Box 4809 

14C Stassinos Avenue 
NICOSIA 

Tel: 62698 

Telex: 2894 LEVIDO CY 
EMP 


DENMARK 
Hewlett-Packard A/S 
Datavej 52 

DK-3460 Birkerod 

Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard A/S 
Navervej 1 

DK-8600 SILKEBORG 
Tel: (06) 82-7 1-66 
Telex: 37409 hpas dk 
CHE 


ECUADOR 

CYEDE Cia. Lida. 

Avenida Eloy Alfaro 1749 
Casilla 6423 CCI 

Quito 

Tel: 450-975, 243-052 
Telex: 2548 CYEDE ED 
A,CM,E,P 

Hospitalar S.A. 

Robles 625 

Casilla 3590 

QUITO 

Tel: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Quito 
M 


EGYPT 

International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 

CAIRO 

Tel: 23829, 21641 
Telex: IEA UN 93830 
CH,CS,E,M 

Informatic For Systems 
22 Talaat Harb Street 
CAIRO 

Tel: 759006 

Telex: 93938 FRANK UN 
CH,CS,P 

Egyptian International Office 
for Foreign Trade 
P.0.Box 2558 

CAIRO 

Tel: 650021 

Telex: 93337 EGPOR 

Pp 


EL SALVADOR 
IPESA de El Salvador S.A. 
29 Avenida Norte 1216 
SAN SALVADOR 

Tel: 26-6858, 26-6868 
Telex: Public Booth 20107 
A,CH,CM,CS,E,P 


FINLAND 
Hewlett-Packard Oy 
Revontulentie 7 
SF-02100 ESPOO 10 
Tel: (90) 455-0211 
Telex: 121563 hewpa sf 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard Oy 
Aatoksenkatv 10-C 
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SALES & SUPPORT OFFICES 


Arranged Alphabetically by Country 


SF-40720-72 JYVASKYLA 
Tel: (941) 216318 
CH 


Hewlett-Packard Oy 
Kainvuntie 1-C 
SF-90140-14 OULU 
Tel: (981) 338785 
CH 


FRANCE 
Hewlett-Packard France 
Z.1. Mercure B 

Rue Berthelot 

F-13763 Les Milles Cedex 
AIX-EN-PROVENCE 

Tel: (42) 59-41-02 

Telex: 410770F 
A,CH,E,MS,P* 


Hewlett-Packard France 
Boite Postale No. 503 
F-25026 BESANCON 

28 Rue de la Republique 
F-25000 BESANCON 

Tel: (81) 83-16-22 
CH,M 

Hewlett-Packard France 
Bureau de Vente de Lyon 
Chemin des Mouilles 
Boite Postale 162 
F-69130 ECULLY Cédex 
Tel: (7) 833-81-25 
Telex: 310617F 
A,CH,CS,E,MP 


Hewlett-Packard France 
Immeuble France Evry 
Tour Lorraine 
Boulevard de France 
F-91035 EVRY Cédex 
Tel: (6) 077-96-60 
Telex: 6923 15F 

E 


Hewlett-Packard France 

5th Avenue Raymond Chanas 
F-38320 EYBENS 

Tel: (76) 25-81-41 

Telex: 980124 HP GRENOB EYBE 
CH 


Hewlett-Packard France 
Centre d'Affaire Paris-Nord 
Batiment Ampére 5 etage 
Rue de la Commune de Paris 
Boite Postale 300 

F-93153 LE BLANC MESNIL 
Tel: (01) 865-44-52 

Telex: 211032F 

CH,CS,E,MS 


Hewlett-Packard France 

Parc d’Activites Cadera 
Quartier Jean Mermoz 

Avenue du President JF Kennedy 
F-33700 MERIGNAC 

Tel: (56) 34-00-84 

Telex: 550105F 

CH,E,MS 

Hewlett-Packard France 

32 Rue Lothaire 

F-57000 METZ 

Tel: (8) 765-53-50 

CH 

Hewlett-Packard France 
Immueble Les 3 B 

Nouveau Chemin de la Garde 
Z.A.C. de Bois Briand 

F-44085 NANTES Cedex 

Tel: (40) 50-32-22 

CH ee 

Hewlett-Packard France 

Zone Industrielle de Courtaboeuf 
Avenue des Tropiques 
F-91947 Les Ulis Cédex ORSAY 
Tel: (6) 907-78-25 

Telex: 600048F 
A,CH,CM,CS,E,MP,P 


Hewlett-Packard France 
Paris Porte-Maillot 

15, Avenue De L'Amiral Bruix 
F-75782 PARIS 16 

Tel: (1) 502-12-20 

Telex: 613663F 

CH,MS,P 

Hewlett-Packard France 

2 Allee de la Bourgonette 
F-35100 RENNES 

Tel: (99) 51-42-44 

Telex: 7409 12F 
CH,CM,E,MS,P* 
Hewlett-Packard France 
98 Avenue de Bretagne 
F-76100 ROUEN 

Tel: (35) 63-57-66 CH** CS 
Hewlett-Packard France 

4 Rue Thomas Mann 
Boite Postale 56 

F-67200 STRASBOURG 
Tel: (88) 28-56-46 

Telex: 890141F 
CH,E,MS,P* 
Hewlett-Packard France 
Pericentre de la Cépiere 
F-31081 TOULOUSE Cedex 
Tel: (61) 40-11-12 

Telex: 53 1639F 
A,CH,CS,E,P* 
Hewlett-Packard France 
Immeuble Péricentre 
F-59658 VILLENEUVE D'ASCQ Cedex 
Tel: (20) 91-41-25 

Telex: 160124F 
CH,E,MS,P* 


GERMAN FEDERAL 


REPUBLIC 
Hewlett-Packard GmbH 
Technisches Biiro Berlin 
Keithstrasse 2-4 

D- 1000 BERLIN 30 

Tel: (030) 24-90-86 
Telex: 018 3405 hpbin d 
A,CH,E,M,P 
Hewlett-Packard GmbH 
Technisches Biiro B&blingen 
Herrenberger Strasse 110 
D-7030 BOBLINGEN 

Tel: (07031) 667-1 

Telex: bbn or 
A,CH,CM,CS,E,MP,P 


Hewlett-Packard GmbH 
Technisches Buro Dusseldorf 
Emanuel-Leutze-Strasse 1 
D-4000 DUSSELDORF 

Tel: (0211) 5971-1 

Telex: 085/86 533 hpdd d 
A,CH,CS,E,MS,P 


Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 117 
Postfach 560 140 

D-6000 FRANKFURT 56 

Tel: (0611) 50-04-1 

Telex: 04 13249 hpfim d 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard GmbH 
Technisches BUro Hamburg 
Kapstadtring 5 

D-2000 HAMBURG 60 

Tel: (040) 63804-1 

Telex: 021 63 032 hphh d 
A,CH,CS,E,MS,P 


Hewlett-Packard GmbH 
Technisches BUro Hannover 
Am Grossmarkt 6 

D-3000 HANNOVER 91 

Tel: (0511) 46-60-01 
Telex: 092 3259 
A,CH,CM,E,MS,P 


Hewlett-Packard GmbH 
Technisches BUro Mannheim 
Rosslauer Weg 2-4 

D-6800 MANNHEIM 

Tel: (0621) 70050 

Telex: 0462105 

A,C,E 

Hewlett-Packard GmbH 
Technisches Biro Neu Ulm 
Messerschmittstrasse 7 
D-7910 NEU ULM 

Tel: 0731-70241 

Telex: 0712816 HP ULM-D 
A,C,E* 

Hewlett-Packard GmbH 
Technisches Biiro NUrnberg 
Neumeyerstrasse 90 
D-8500 NURNBERG 

Tel: (0911) 52 20 83-87 
Telex: 0623 860 
CH,CM,E,MS,P 
Hewlett-Packard GmbH 
Technisches Biro MUnchen 
Eschenstrasse 5 

D-8028 TAUFKIRCHEN 

Tel: (089) 6117-1 

Telex: 0524985 
A,CH,CM,E,MS,P 


GREAT BRITAIN 
Hewlett-Packard Ltd. 
Trafalgar House 
Navigation Road 
ALTRINCHAM 

Chesire WA14 1NU 
Tel: (061) 928-6422 
Telex: 668068 
A,CH,CS,E,M 
Hewlett-Packard Ltd. 
Oakfield House, Oakfield Grove 
Clifton 

BRISTOL BS8 2BN, Avon 
Tel: (027) 38606 
Telex: 444302 
CH,M,P 
Hewlett-Packard Ltd. 
(Pinewood) 

Nine Mile Ride 
EASTHAMPSTEAD 
Wokingham 

Berkshire, 3RG11 3LL 
Tel: 3446 3100 
Telex: 84-88-05 
CH,CS,E 


Hewlett-Packard Ltd. 
Fourier House 

257-263 High Street 
LONDON COLNEY 

Herts., AL2 1HA, St. Albans 
Tel: (0727) 24400 

Telex: 1-8952716 
CH,CS,E 


Hewlett-Packard Ltd 
Tradax House, St. Mary's Walk 
MAIDENHEAD 

Berkshire, SL6 1ST 
Tel: (0628) 39151 
CH,CS,E,P 
Hewlett-Packard Ltd. 
Quadrangle 

106-118 Station Road 
REDHILL, Surrey 

Tel: (0737) 68655 
Telex: 947234 CH,CS,E 


Hewlett-Packard Ltd. 
Avon House 

435 Stratford Road 
SHIRLEY, Solihull 

West Midlands B90 4BL 
Tel: (021) 745 8800 
Telex: 339105 

CH 


Hewlett-Packard Lid. 
West End House 41 
High Street, West End 
SOUTHAMPTON 
Hampshire S03 3DQ 
Tel: (703) 886767 
Telex: 477138 

CH 


Hewlett-Packard Ltd. 
King Street Lane 
WINNERSH, Wokingham 
Berkshire RG11 5AR 
Tel: (0734) 784774 
Telex: 847178 
A,CH,E,M 


GREECE 

Kostas Karaynnis S.A. 

8 Omirou Street 

ATHENS 133 

Tel: 32 30 303, 32 37 371 
Telex: 215962 RKAR GR 
A,CH,CM,CS,E,M,P 
PLAISIO S.A. 

G. Gerardos 

24 Stournara Street 
ATHENS 

Tel: 36-11-160 

Telex: 221871 

P 


GUATEMALA 

IPESA 

Avenida Reforma 3-48, Zona 9 
GUATEMALA CITY 

Tel: 316627, 314786 

Telex: 4192 TELTRO GU 
A,CH,CM,CS,E,M,P 


HONG KONG 


Hewlett-Packard Hong Kong, Ltd. 


G.P.0. Box 795 

5th Floor, Sun Hung Kai Centre 
30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 
E,CH,CS,P 

CET Lid. 

1402 Tung Way Mansion 
199-203 Hennessy Ra. 
Wanchia, HONG KONG 

Tel: 5-729376 

Telex: 85148 CET HX 

CM 

Schmidt & Co. (Hong Kong) Ltd. 
Wing On Centre, 28th Floor 
Connaught Road, C. 

HONG KONG 

Tel: 5-455644 

Telex: 74766 SCHMX HX 

A.M 


ICELAND 

Elding Trading Company Inc. 
Hafnarnvoli-Tryggvagotu 
P.0. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 


INDIA 

Blue Star Ltd. 

Sabri Complex I Floor 
24 Residency Rd. 
BANGALORE 560 025 
Tel: 55660 

Telex: 0845-430 
Cable: BLUESTAR 
A,CH,CM,CS,E 


Blue Star Lid. 

Band Box House 
Prabhadevi 

BOMBAY 400 025 

Tel: 422-3101 

Telex: 011-3751 

Cable; BLUESTAR 

AM 

Blue Star Ltd. 

Sahas 

4 14/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 

Tel: 422-6155 

Telex: 011-4093 

Cable: FROSTBLUE 
A,CH,CM,CS,E,M 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235 

Cable: BLUE STAR 

A 


Blue Star Lid. 

7 Hare Street 
CALCUTTA 700 001 
Tel: 12-01-31 

Telex: 021-7655 
Cable: BLUESTAR 
AM 
Blue Star Lid. 

133 Kodambakkam High Road 
MADRAS 600 034 

Tel: 82057 

Telex: 041-379 
Cable: BLUESTAR 
AM 

Blue Star Ltd. 
Bhandari House, 7th/8th Floors 
91 Nehru Place 

NEW DELHI 110 024 
Tel: 682547 

Telex: 031-2463 
Cable: BLUESTAR 
A,CH,CM,CS,E,M 

Blue Star Ltd. 

15/16:C Wellesley Ra. 
PUNE 411011 

Tel: 22775 

Cable: BLUE STAR 

A 


Blue Star Ltd. 
2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 500 003 
Tel: 72057 

Telex: 0155-459 

Cable: BLUEFROST 

AE 

Blue Star Ltd. 

T.C. 7/603 Poornima 
Maruthankuzhi 
TRIVANDRUM 695 013 
Tel: 65799 

Telex: 0884-259 

Cable: BLUESTAR 

E 


INDONESIA 
BERCA Indonesia P.T. 
P.0.Box 496/JKT. 

Jl, Abdul Muis 62 
JAKARTA 

Tel: 373009 
Telex: 46748 BERSAL JA | 
Cable: BERSAL JAKARTA 

P 


BERCA Indonesia P.T. 
Wisma Antara Bldg., 17th floor 
JAKARTA 

A,CS,E,M 

BERCA Indonesia P.T. 

P.O. Box 174/SBY. 

Ji. Kutei No, 11 

SURABAYA 

Tel: 68172 

Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A*,E.M,P 


Tel: (1) 60 88 00 
Telex: 30439 
A,CH,CM,CS,E,M,P 
Cardiac Services Ltd. 
Kilmore Road 

Artane 

DUBLIN 5 

Tel: (01) 351820 
Telex: 30439 


Tel: 533 221, 553 242 
Telex: 25231 AB/PAKAD IL 
A 


P.0. Box 25016 
TEL-AVIV 67899 

Tel: 3-338973 

Telex: 33569 Motil Ik 
Cable: BASTEL Tel-Aviv 
CH,CM,CS,E,M,P 


ITALY 

Hewlett-Packard Italiana S.p.A. 
Traversa 99C 

Via Giulio Petroni, 19 

|-70124 BARI 

Tel: (080) 41-07-44 

M 


Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
140132 BOLOGNA 

Tel: (051) 402394 

Telex: 511630 

CH.E,MS 

Hewlett-Packard Italiana S.p.A. 
_ Via Principe Nicola 43G/C 
+95126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

c,P 

Hewlett-Packard Italiana S.p.A. 
Via G. Di Vittorio 9 

|-20063 CERNUSCO SUL NAVIGLIO 
Tel: (2) 903691 

Telex: 334632 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard Italiana S.p.A. 
Via Nuova San Rocco a 
Capodimonte, 62/A 

1-80131 NAPLES 

Tel: (081) 7413544 

Telex: 710698 

A,CH,E 

Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 

|-16156 GENOVA PEGLI 

Tel: (010) 68-37-07 

Telex: 215238 

EC 


Hewlett-Packard Italiana S.p.A. 
Via Turazza 14 

1-35 100 PADOVA 

Tel: (049) 664888 

Telex: 430315 

A,CH,E,MS 

Hewlett-Packard Italiana S.p.A. 
Viale C. Pavese 340 

100144 ROMA 

Tel: (06) 54831 

Telex: 610514 
A,CH,CM,CS,E,MS,P* 
Hewlett-Packard Italiana S.p.A. 
Corso Svizzera, 184 

1-10149 TORINO 

Tel: (011) 74 4044 

Telex: 221079 

CHE 


JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Inoue Building 

1-21-8, Asahi-cho 

ATSUGI, Kanagawa 243 

Tel: (0462) 28-0451 

CM,C*E 
Yokogawa-Hewlett-Packard Ltd. 
Towa Building 

2-2-3, Kaigandori, Chuo-ku 
KOBE, 650, Hyogo 

Tel: (078) 392-4791 

CE 

Yokogawa-Hewlett-Packard Lid. 
Kumagaya Asahi Yasoji Bldg 4F 
3-4 Chome Tsukuba 
KUMAGAYA, Saitama 360 

Tel: (0485) 24-6563 

CH,CM,E 
Yokogawa-Hewlett-Packard Lid. 
Asahi Shinbun Dai-ichi Seimei Bidg., 
oF 

4-7 Hanabata-cho 
KUMAMOTO-SHI,860 

Tel: (0963) 54-7311 

CHE 
Yokogawa-Hewlett-Packard Ltd. 
Shin Kyoto Center Bldg. 5F 
614 Siokoji-cho 

Nishiiruhigashi, Karasuma 
Siokoji-dori, Shimogyo-ku 
KYOTO 600 

Tel: 075-343-0921 

CHE 
Yokogawa-Hewlett-Packard Lid. 
Mito Mitsui Building 

1-4-73, San-no-maru 

MITO, Ibaragi 310 

Tel: (0292) 25-7470 

CH,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Sumitomo Seimei Nagoya Bldg. 
2-14-19, Meieki-Minami, 
Nakamura-ku 

NAGOYA, 450 Aichi 

Tel: (052) 571-5171 
CH,CM,CS,E,MS 


Yokogawa-Hewletl-Packard Ltd. 
Chuo Bidg., 4th Floor 

5-4-20 Nishinakajima, 
Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 

Telex: YHPOSA 523-3624 
A,CH,CM,CS,E,MP,P* 
Yokogawa-Hewlett-Packard Ltd. 
1-27-15, Yabe, 

SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-1311 
Yokogawa-Hewlett-Packard Ltd. 
Shinjuku Dai-ichi Seimei 6F 
2-7-1, Nishi Shinjuku 
Shinjuku-ku, TOKYO 160 

Tel: 03-348-4611-5 

CHE 


Yokogawa-Hewlett-Packard Ltd. 
3-29-21 Takaido-Higashi 
Suginami-ku TOKYO 168 

Tel: (03) 331-6111 

Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,MP,P* 
Yokogawa-Hewlett-Packard Ltd. 
Daiichi A Building 4F 
5-2-8, Oodori, 

UTSUNOMIYA, 320 

Tochigi 

Tel: (0286) 25-7155 

CH, CS, E 
Yokogawa-Hewlett-Packard Ltd. 
Yasudaseimei Yokohama 
Nishiguchi Bldg. 

3-30-4 Tsuruya-cho 
Kanagawa-ku 

YOKOHAMA, Kanagawa, 221 

Tel: (045) 312-1252 

CH,CM,E 


JORDAN 

Mouasher Cousins Company 
P.0. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 
CH,E,M,P 


KENYA 

ADCOM Lid., Inc., Kenya 
P.0.Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 

EM 


KOREA 

Samsung Electronics Computer 
Division 

76-561 Yeoksam-Dong 
Kangnam-Ku 

C.P.0. Box 2775 

SEOUL 

Tel: 555-7555, 555-5447 
Telex: K27364 SAMSAN 
A,CH,CM,CS,E,M,P 


KUWAIT 

Al-Khaldiya Trading & Contracting 
P.0. Box 830 Safat 
KUWAIT 

Tel: 42-4910, 41-1726 
Telex: 22481 Areeg kt 
CH.E,M 

Photo & Cine Equipment 
P.O. Box 270 Safat 
KUWAIT 

Tel: 42-2846, 42-3801 
Telex: 22247 Matin-KT 
P 


LEBANON 
G.M. Dolmadjian 
Achrafieh 

P.O. Box 165.167 
BEIRUT 

Tel: 290293 
MpP** 


LUXEMBOURG 
Hewlett-Packard Belgium S.A./N.V. 
Bivd de la Woluwe, 100 
Woluwedal 

B- 1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,CH,CM,CS,E,MP,P 


MALAYSIA 

Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

1st Floor, Bangunan British 
American 

Jalan Semantan, Damansara Heights 
KUALA LUMPUR 23-03 

Tel: 943022 

Telex: MA31011 

A,CH,E,M,P* 

Protel Engineering 

Lot 319, Satok Road 

P.0.Box 1917 

Kuching, SARAWAK 

Tel: 53544 

Telex: MA 70904 PROMAL 
Cable: PROTELENG 

AEM 


MALTA 

Philip Toledo Lid. 
Notabile Ra. 

MRIEHEL 

Tel: 447 47, 455 66 
Telex: 649 Media MW 
P 


MEXICO 

Hewlett-Packard Mexicana, S.A. de 
C.V. 

Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 

MEXICO D.F. 16020 

Tel: 676-4600 

Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,MS,P 

Effective November 1, 1982: 
Hewlett-Packard Mexicana, S.A. de 
C.V. 

Ejercito Nacional #570 

Colonia Granada 

11560 MEXICO, D.F. 

CHi* 


Hewlett-Packard Mexicana, S.A. de 
C.V. 

Rio Volga 600 

Pte. Colonia del Valle 

MONTERREY, N.L. 

Tel: 78-42-93, 78-42-40, 78-42-41 
Telex: 038-2410 HPMTY ME 

CH 

Effective Nov. 1, 1982 

Ave. Colonia del Valle #409 

Col. del Valle 

Municinio de garza garcia 
MONTERREY, N.Y. 

ECISA 

Taihe 229, Piso 10 

Polanco MEXICO D.F. 11570 

Tel: 250-5391 

Telex: 17-72755 ECE ME 

M 


MOROCCO 
Dolbeau 

81 rue Karatchi 
CASABLANCA 

Tel: 304 1-82, 3068-38 
Telex: 23051, 22822 
E 


Gerep 

2 rue d’Agadir 

Boile Postale 156 
CASABLANCA 

Tel: 272093, 272095 
Telex: 23 739 

P 


NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Van Heuven Goedhartlaan 121 
NL 1181KK AMSTELVEEN 

P.O. Box 667 

NL1180 AR AMSTELVEEN 

Tel: (20) 47-20-21 

Telex: 13 216 
A,CH,CM,CS,E,MP,P 


Hewlett-Packard Nederland B.V. 

Bongerd 2 

NL 2906VK CAPPELLE, A/D ljessel 

P.O. Box 41 | @) | 
NL2900 AA CAPELLE, lissel p, 


Tel: (10) 51-64-44 
Telex: 21261 HEPAC NL 
A,CH,CS 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Lid. 
169 Manukau Road 

P.0. Box 26-189 

Epsom, AUCKLAND 

Tel: 687-159 

Cable: HEWPACK Auckland 
CH,CM,E,P° 
Hewlett-Packard (N.Z.) Ltd. 
4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
P.0. Box 9443 

Courtenay Place, WELLINGTON 3 
Tel: 877-199 

Cable: HEWPACK Wellington 
CH,CM,E,P 

Northrop Instruments & Systems 
Lid. 

369 Khyber Pass Road 
P.O. Box 8602 

AUCKLAND 

Tel: 794-091 

Telex: 60605 

AM 

Northrop Instruments & Systems 
Ltd. 

110 Mandeville St. 

P.O. Box 8388 
CHRISTCHURCH 

Tel: 486-928 

Telex: 4203 

A.M 

Northrop Instruments & Systems 
Lid. 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 
WELLINGTON 

Tel: 850-091 

Telex; NZ 3380 

A.M 


NORTHERN IRELAND 
Cardiac Services Company 
95A Finaghy Road South 
BELFAST BT 10 OBY 

Tel: (0232) 625-566 

Telex: 747626 

M 


NORWAY 
Hewlett-Packard Norge A/S 
Folke Bernadottes vei 50 
P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 
Tel: (05) 16-55-40 

Telex: 16621 hpnas n 
CH,CS,E,MS 
Hewlett-Packard Norge A/S 
Osterndalen 18 

P.O. Box 34 

N- 1345 OSTER*AS 

Tel: (02) 17-11-80 

Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 


OMAN 

Khimjil Ramdas 

P.0. Box 19 

MUSCAT 

Tel: 722225, 745601 

Telex: 3289 BROKER MB MUSCAT 
Pp 


[| 
a 


SALES & SUPPORT OFFICES 


Arranged Alphabetically by Country 


Suhail & Saud Bahwan 
P.O. Box 169 

MUSCAT 

Tel: 734 201-3 

Telex: 3274 BAHWAN MB 


PAKISTAN 

Mushko & Company Lid. 
1-B, Street 43 

Sector F-8/1 

ISLAMABAD 

Tel: 26875 

Cable: FEMUS Rawalpindi 
AEM 

Mushko & Company Lid. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 

Tel: 511027, §12927 
Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,M,P* 


PANAMA 

Electrénico Balboa, S.A. 
Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 

PANAMA 5 

Tel: 64-2700 

Telex: 3483 ELECTRON PG 
A,CM,E,M,P 

Foto Internacional, S.A. 
Colon Free Zone 

Aparlado 2068 

COLON 3 

Tel: 45-2333 

Telex: 8626 IMPORT PG 

P 


PERU 

Cia Electro Médica S.A. 

Los Flamencos 145, San Isidro 
Casilla 1030 

LIMA 1 

Tel: 41-4325, 41-3703 

Telex: Pub. Booth 25306 
A,CM,E,M,P 


PHILIPPINES 

The Online Advanced Systems 
Corporation 

Rico House, Amorsolo Cor. Herrera 
Street 

Legaspi Village, Makati 

P.O. Box 1510 

Metro MANILA 


Tel: 85-35-81, 85-34-91, 85-32-21 


Telex: 3274 ONLINE 
A,CH,CS,E,M 

Electronic Specialists and 
Proponents Inc. 

690-B Epitanio de los Santos 
Avenue 

Cubao, QUEZON CITY 

P.O. Box 2649 Manila 


Tel: 98-96-81, 98-96-82, 98-96-83 


Telex: 40018, 42000 ITT GLOBE 
MACKAY BOOTH 
P 


PORTUGAL 

Mundinter 

Intercambio Mundial de Comércio 
Sarl 

P.O. Box 2761 


Av. Antonio Augusto de Aguiar 138 


P-LISBON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 

M 


Soquimica 

Av. da Liberdade, 220-2 
1298 LISBON Codex 

Tel: 56 21 81/2/3 

Telex: 13316 SABASA P 
Telectra-Empresa Técnica de 
Equipmentos Eléctricos S.a.r.. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

P-LISBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CH,CS,E,P 


PUERTO RICO 
Hewlett-Packard Puerto Rico 
P.O. Box 4407 

CAROLINA, Puerto Rico 00628 
Calle 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 00924 
Tel: (809) 762-7255 

A,CH,CS 


QATAR 

Nasser Trading & Contracting 
P.0. Box 1563 

DOHA 

Tel: 22170, 23539 
Telex: 4439 NASSER DH 
M 

Computearbia 

P.O. Box 2750 

DOHA 

Tel: 883555 

Telex: 4806 CHPARB 

P 


Eastern Technical Services 
P.0. Box 4747 

DOHA 

Tel: 329 993 

Telex: 4156 EASTEC DH 


SAUDI ARABIA 

Modern Electronic Establishment 
Hewlett-Packard Division 

P.0. Box 281 

Thuobah 

AL-KHOBAR 


Tel: 864-46 78 

Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
CH,CS,E,M,P 

Modern Electronic Establishment 
Hewlett-Packard Division 

P.0. Box 1228 

Redec Plaza, 6th Floor 

JEDDAH 

Tel: 644 38 48 

Telex: 402712 FARNAS SJ 
Cable: ELECTA JEDDAH 
CH,CS,E,M,P 

Modern Electronic Establishment 
Hewlett Packard Division 

P.0. Box 2728 

RIYADH 

Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
CH,CS,E,M,P 


SCOTLAND 
Hewlett-Packard Lid. 
Royal Bank Buildings 
Swan Street 

BRECHIN, Angus, Scotland 
Tel: (03562) 3101-2 
CH 

Hewlett-Packard Lid. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9GT 
GB-Scotland 

Tel: (031) 3311188 
Telex: 72682 
A,CH,CM,CS,E,M 


SINGAPORE 
Hewlett-Packard Singapore (Pty.) 
Ltd. 

P.O. Box 58 Alexandra Post Office 
SINGAPORE, 9115 

6th Floor, Inchcape House 
450-452 Alexandra Road 
SINGAPORE 0511 

Tel: 631788 

Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,MS,P 

Dynamar International Ltd. 

Unit 05-11 Block 6 

Kolam Ayer Industrial Estate 
SINGAPORE 13.34 

Tel: 747-6188 

Telex: RS 26283 

CM 


SOUTH AFRICA 


Hewlett-Packard So Africa (Pty.) Ltd. 


P.O. Box 120 

Howard Place 

Pine Park Center, Forest Drive, 
Pinelands 

CAPE PROVINCE 7405 

Tel: 53-7954 

Telex: 57-20006 
A,CH,CM,E,MS,P 


Hewlett-Packard So Africa (Pty.) Ltd. 


P.0. Box 37099 

92 Overport Drive 

DURBAN 4067 

Tel: 28-4178, 28-4179, 28-4110 
Telex: 6-22954 

CH,CM 


Hewlett-Packard So Africa (Pty.) Ltd. 


6 Linton Arcade 

511 Cape Road 
Linton Grange 

PORT ELIZABETH 6001 
Tel: 041-302148 

CH 


Hewlett-Packard So Africa (Pty.) Ltd. 


P.0. Box 33345 

Glenstantia 0010 TRANSVAAL 

1st Floor East 

Constantia Park Ridge Shopping 
Centre 

Constantia Park 

PRETORIA 

Tel: 982043 

Telex: 32163 

CH,E 


Hewlett-Packard So Africa (Pty.) Ltd. 


Private Bag Wendywood 
SANDTON 2144 

Tel: 802-5111, 802-5125, 
Telex: 4-20877 

Cable: HEWPACK Johannesburg 
A,CH,CM,CS,E,MS,P 


SPAIN 

Hewlett-Packard Espafiola S.A. 
c/Entenza, 321 

E-BARCELONA 29 

Tel: (3) 322-24-51, 321-73-54 
Telex: 52603 hpbee 
A,CH,CS,E,MS,P 
Hewlett-Packard Espafiola S.A. 
c/San Vicente S/N 

Edificio Albia lI,7 B 

E-BILBAO 1 

Tel: (4) 23-8306, (4) 23-8206 
A,CH,E,MS 

Hewlett-Packard Espafiola S.A. 
Calle Jerez 3 

E-MADRID 16 

Tel: (1) 458-2600 

Telex: 23515 hpe 

A,CM,E 


Hewlett-Packard Espafiola S.A. 
c/o Costa Brava 13 

Colonia Mirasierra 

E-MADRID 34 

Tel: (1) 734-8061, (1) 734-1162 
CH,CS,M 

Hewlett-Packard Espafiola S.A. 
Av Ramén y Cajal 1-9 

Edificio Sevilla 1, 

E-SEVILLA 5 

Tel: 64-44-54, 64-44-58 
Telex: 72933 

A,CS,MS,P 

Hewlett-Packard Espafiola S.A. 
C/Ramon Gordillo, 1 (Entlo.3) 
E-VALENCIA 10 

Tel: 361-1354, 361-1358 
CH,P 


SWEDEN 

Hewlett-Packard Sverige AB 
Sunnanvagen 14K 

$-22226 LUND 

Tel: (046) 13-69-79 % 
Telex: (854) 17886 (via SPANGA 
office) 

CH 

Hewlett-Packard Sverige AB 
Vastra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 - 
Telex: (854) 17886 (via SPANGA 
office) 

CH 


Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 

Box 19, 

S-16393 SPANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard Sverige AB 
Frotallisgatan 30 
S-42132 VASTRA-FROLUNDA 
Tel: (031) 49-09-50 . 
Telex: (854) 17886 (via SPANGA 
office) 

CH,E,P 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 

CH-4058 BASLE 

Tel: (61) 33-59-20 

A 

Hewlett-Packard (Schweiz) AG 
Bahnhoheweg 44 

CH-3018 BERN 

Tel: (031) 56-24-22 

CH 

Hewlett-Packard (Schweiz) AG 
47 Avenue Blanc 

CH-1202 GENEVA 

Tel: (022) 32-48-00 
CH,CM,CS 

Hewlett-Packard (Schweiz) AG 
19 Chemin Chateau Bloc 

CH- 1219 LE LIGNON-Geneva 
Tel: (022) 96-03-22 

Telex: 27333 hpag ch 

Cable: HEWPACKAG Geneva 
A,E,MS,P 

Hewlett-Packard (Schweiz) AG 
Allmend 2 

CH-8967 WIDEN 

Tel: (57) 3121 11 

Telex: 53933 hpag ch 

Cable: HPAG CH 
A,CH,CM,CS,E,MS,P 


SYRIA 

General Electronic Inc. 

Nuri Basha 

P.0. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 11216 ITIKAL SY 

Cable: ELECTROBOR DAMASCUS 
E 


Middle East Electronics 
Place Azmé 

Boite Postale 2308 
DAMASCUS 

Tel: 334592 

Telex: 11304 SATACO SY 
MP 


TAIWAN 

Hewlett-Packard Far East Ltd. 
Kaohsiung Office 

2/F 68-2, Chung Cheng 3rd Road 
KAOHSIUNG 

Tel: 241-2318, 261-3253 
CH,CS,E 

Hewlett-Packard Far East Ltd. 
Taiwan Branch 

5th Floor 

205 Tun Hwa North Road 
TAIPEI 

Tel:(02) 751-0404 
Cable:HEWPACK Taipei 
A,CH,CM,CS,E,M,P 


Ing Li Trading Co. 

3rd Floor, 7 Jen-Ai Road, Sec. 2 
TAIPE! 100 

Tel: (02) 3948191 

Cable: INGLIH TAIPEI 

A 


THAILAND 

Unimesa 

30 Patpong Ave., Suriwong 
BANGKOK 5 

Tel: 234 091, 234 092 
Telex: 84439 Simonco TH 
Cable: UNIMESA Bangkok 
A,CH,CS,E,M 

Bangkok Business Equipment Lid. 
5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87669-BEQUIPT TH 
Cable: BUSIQUIPT Bangkok 
Pp 


TRINIDAD & TOBAGO 
Caribbean Telecoms Lid. 
50/A Jerningham Avenue 

P.O. Box 732 

PORT-OF-SPAIN 

Tel: 62-44213, 62-44214 
Telex: 235,272 HUGCO WG 
A,CM,E,M,P 


TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberte 
TUNIS 

Tel: 280-144 

EP 

Corema 

1 ter. Av. de Carthage 
TUNIS 

Tel: 253-821 

Telex: 12319 CABAM TN 
M 


TURKEY 

Teknim Company Ltd. 
Iran Caddesi No. 7 
Kavaklidere, ANKARA 
Tel: 275800 

Telex: 42155 TKNM TR 
E 

EMA. 

Medina Eldem Sokak No.4 1/6 
Yuksel Caddesi 
ANKARA 

Tel: 175 622 

M 


UNITED ARAB EMIRATES 


Emitac Lid. 

P.O. Box 1641 
SHARJAH 

Tel: 354121, 354123 
Telex: 68136 Emitac Sh 
CH,CS,E,M,P 


UNITED KINGDOM 
see: GREAT BRITAIN 
NORTHERN IRELAND 
SCOTLAND 


UNITED STATES 


Tel: (205) 881-4591 
CH,CM,CS,E,M° 

Alaska 

Hewlett-Packard Co. 

1577 “C” Street, Suite 252 
ANCHORAGE, AK 99501 

Tel: (907) 276-5709 


Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 

Tel: (602) 889-4631 
CHE MS* . 


Arkansas 

Hewlett-Packard Co. 

P.0. Box 5646 

Brady Station 

LITTLE ROCK, AR 72215 

111 N. Filmore 

LITTLE ROCK, AR 72205 

Tel: (501) 664-8773, 376-1844 
MS 


California 
Hewlett-Packard Co. 
99 South Hill Dr. 
BRISBANE, CA 94005 
Tel: (415) 330-2500 
CH,CS 

Hewlett-Packard Co. 
7621 Canoga Avenue 
CANOGA PARK, CA 91304 
Tel: (213) 702-8300 
A,CH,CS,E,P 
Hewlett-Packard Co. 
5060 Clinton Avenue 
FRESNO, CA 93727 

Tel: (209) 252-9652 
MS 

Hewlett-Packard Co. 
P.0. Box 4230 

1430 East Orangethorpe 
FULLERTON, CA 92631 
Tel: (714) 870-1000 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
320 S. Kellogg, Suite B 
GOLETA, CA 93117 

Tel: (805) 967-3405 
CH 


Hewlett-Packard Co. 

5400 W. Rosecrans Boulevard 
LAWNDALE, CA 90260 

P.O. Box 92105 

LOS ANGELES, CA 90009 

Tel: (213) 970-7500 

Telex: 910-325-6608 
CH,CM,CS,MP 


Hewlett-Packard Co. 
3200 Hillview Avenue 
PALO ALTO, CA 94304 
Tel: (415) 857-8000 
CH,CS,E 


Hewlett-Packard Co. 
P.0. Box 15976 (95813) 
4244 So. Market Court, Suite A 
SACRAMENTO, CA 95834 
Tel: (916) 929-7222 
A*,CH,CS,E,MS 
Hewlett-Packard Co. 
9606 Aero Drive 

P.O. Box 23333 

SAN DIEGO, CA 92123 
Tel: (7 14) 279-3200 
CH,CM,CS,E,MP 
Hewlett-Packard Co. 
2305 Camino Ramon “C” 
SAN RAMON, CA 94583 
Tel: (415) 838-5900 
CH,CS 

Hewlett-Packard Co. 

P.0. Box 4230 

Fullerton, CA 92631 

363 Brookhollow Drive 
SANTA ANA, CA 92705 
Tel: (714) 641-0977 
A,CH,CM,CS,MP 
Hewlett-Packard Co. 
Suite A 

5553 Hollister 

SANTA BARBARA, CA 93111 
Tel: (805) 964-3390 
Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95050™ 
Tel: (408) 988-7000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
5703 Corsa Avenue 
WESTLAKE VILLAGE, CA 91362 
Tel: (213) 706-6800 

E ° ,CH* ics . 

Colorado 
Hewlett-Packard Co. 

24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 771-3455 
Telex: 910-935-0785 
A,CH,CM,CS,E,MS 


Connecticut 
Hewlett-Packard Co. 

47 Barnes Industrial Road South 
P.0. Box 5007 

WALLINGFORD, CT 06492 

Tel: (203) 265-7801 
A,CH,CM,CS,E,MS 


Florida 

Hewlett-Packard Co. 

P.0. Box 24210 (33307) 
2901 N.W. 62nd Street 
FORT LAUDERDALE, FL 33307 
Tel: (305) 973-2600 
CH,CS,E,MP 
Hewlett-Packard Co. 

4080 Woodcock Drive, #132 
Brownett Building 
JACKSONVILLE, FL 32207 
Tel: (904) 398-0663 

Ge JE . .MS* . 
Hewlett-Packard Co. 

1101 W. Hibiscus Ave., Suite E210 
MELBOURNE, FL 32901 

Tel: (305) 729-0704 

E° 

Hewlett-Packard Co. 

P.O. Box 13910 (32859) 
6177 Lake Ellenor Drive 
ORLANDO, FL 32809 

Tel: (305) 859-2900 
A,CH,CM,CS,E,MS 


Hewlett-Packard Co. 
6425 N. Pensacola Blvd. 
Suite 4, Building 1 

P.O. Box 12826 
PENSACOLA, FL 32575 
Tel: (904) 476-8422 
A,\MS 

Hewlett-Packard Co. 
5750B N. Hoover Bivd., Suite 123 
TAMPA, FL 33614 

Tel: (813) 884-3282 
A*,CH,CM,CS,E*,M* 


Georgia 
Hewlett-Packard Co. 
P.O. Box 105005 
ATLANTA, GA 30348 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.O. Box 816 (80903) 
2531 Center West Parkway 
Suite 110 

AUGUSTA, GA 30904 
Tel: (404) 736-0592 
MS 


Hewlett-Packard Co. 
200-E Montgomery Cross Rds. 
SAVANNAH, GA 31401 
Tel:(912) 925-5358 

CH* . 

Hewlett-Packard Co. 

P.O. Box 2103 

WARNER ROBINS, GA 31099 
1172 N. Davis Drive 
WARNER ROBINS, GA 31093 
Tel: (912) 923-8831 

E 


Hawaii 

Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 

Tel: (808) 526-1555 
A,CH,E,MS 


illinois 

Hewlett-Packard Co. 

211 Prospect Road, Suite C 
BLOOMINGTON, IL 61701 
Tel: (309) 662-9411 
CH,MS** 

Hewlett-Packard Co. 

1100 31st Street, Suite 100 
DOWNERS GROVE, IL 60515 
Tel: (312) 960-5760 

CH,CS 

Hewlett-Packard Co. 

5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 
A,CH,CM,CS,E,MP 


indiana 

Hewlett-Packard Co. 

P.O. Box 50807 

7301 No. Shadeland Avenue 
INDIANAPOLIS, IN 46250 

Tel: (317) 842-1000 
A,CH,CM,CS,E,MS 


lowa 

Hewlett-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 
CH,MS** 

Hewlett-Packard Co. 
2415 Heinz Road 

OWA CITY, IA 52240 

Tel: (319) 351-1020 
CH,E* ,MS 


Kansas 
Hewlett-Packard Co. 
1644 S. Rock Road 
WICHITA, KA 67207 
Tel: (316) 684-8491 
CH 


Kentucky 
Hewlett-Packard Co. 
10300 Linn Station Road 
Suite 100 

LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,CH,CS,MS 


Louisiana 
Hewlett-Packard Co. 
8126 Calais Bidg. 
BATON ROUGE, LA 70806 
Tel: (504) 467-4100 
A* . ,CH® . 
Hewlett-Packard Co. 
P.O. Box 1449 
KENNER, LA 70062 
160 James Drive East 
DESTAHAN, LA 70047 
Tel: (504) 467-4100 
A,CH,CS,E,MS 


Maryland 
Hewlett-Packard Co. 
7121 Standard Drive 
HANOVER, MD 21076 
Tel: (301) 796-7700 
Telex: 710-862-1943 
Eff. Dec. 1, 1982 
3701 Koppers St. 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 


Massachusetts 
Hewlett-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tel: (617) 861-8960 
A,CH,CM,CS,E,MP 


Michigan 
Hewlett-Packard Co. 
23855 Research Drive 
FARMINGTON HILLS, Mi 48024 
Tel: (313) 476-6400 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 
CH,CS,MS 
Hewlett-Packard Co. 

1771 W. Big Beaver Road 
TROY, Mi 48084 

Tel: (313) 643-6474 
CH,CS 


Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 55113 

Tel: (612) 644-1100 
A,CH,CM,CS,E,MP 


Mississippi 
Hewlett-Packard Co. 
P.O. Box 5028 
1675 Lakeland Drive 
JACKSON, MS 39216 
Tel: (601) 982-9363 
MS 


Missouri 
Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 


Hewlett-Packard Co. 

P.O. Box 27307 

1024 Executive Parkway 
ST. LOUIS, MO 63141 

Tel: (314) 878-0200 
A,CH,CS,E,MP 

Effective September 1982: 
13001 Hollenberg Drive 
BRIDGETON, MO 63044 


Nebraska 
Hewlett-Packard 

7101 Mercy Road 
Suite 101, IBX Building 
OMAHA, NE 68106 

Tel: (402) 392-0948 
CM,MS 


o 
o 


Nevada 
Hewlett-Packard Co. 
Suite D-130 

5030 Paradise Bivd. 
LAS VEGAS, NV 89119 
Tel: (702) 736-6610 
MS* * 


New Jersey 
Hewlett-Packard Co. 
W120 Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 981-1199 
A,CH,CM,CS,E 


New Mexico 
Hewlett-Packard Co. 

P.O. Box 11634 
ALBUQUERQUE, NM 87112 
11300 Lomas Blvd.,N.E. 
ALBUQUERQUE, NM 87123 
Tel: (505) 292-1330 
Telex: 910-989-1185 
CH,CS,E,MS 


New York 
Hewlett-Packard Co. 

5 Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
Telex: 710-444-4691 
A,CH,E,MS 
Hewlett-Packard Co. 
P.O. Box 297 

9600 Main Street 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
Telex: 710-523-1893 
CH 

Hewlett-Packard Co. 
200 Cross Keys Office 
FAIRPORT, NY 14450 
Tel: (716) 223-9950 
Telex: 510-253-0092 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Bivd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,CH,CM,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
NEW YORK, NY 10119 
Tel: (212) 971-0800 
CH,CS,E*,M° 


Bi 
a 


SALES & SUPPORT OFFICES 


Arranged Alphabetically by Country 


Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
CM,CH,CS,E 
Hewlett-Packard Co. 

3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921-0300 
Telex: 510-221-2183 
A,CH,CM,CS,E,MS 


North Carolina 
Hewlett-Packard Co. 
4915 Water's Edge Drive 
Suite 160 

RALEIGH, NC 27606 

Tel: (919) 851-3021 
C,M 


Hewlett-Packard Co. 
P.O. Box 26500 

5605 Roanne Way 
GREENSBORO, NC 27450 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 


Ohio 
Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CH,CS,MS 


Hewlett-Packard Co. 
16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
Telex: 810-423-9430 
A,CH,CM,CS,E,MS 


Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
CH,CM,CS,E* 
Hewlett-Packard Co. 
P.0. Box 280 

330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,CM,E*,MS 


Oklahoma 
Hewlett-Packard Co. 

P.0. Box 32008 

Oklahoma City, OK 73123 
1503 W. Gore Bivd., Suite #2 
LAWTON, OK 73505 

Tel: (405) 248-4248 

Cc 


Hewlett-Packard Co. 

P.O. Box 32008 
OKLAHOMA CITY, OK 73123 
304 N. Meridian Avenue, Suite A 
OKLAHOMA CITY, OK 73107 
Tel: (405) 946-9499 
A*,CH,E*,MS 
Hewlett-Packard Co. 

Suite 121 

9920 E. 42nd Street 
TULSA, OK 74145 

Tel: (918) 665-3300 
A**.CH,CS,M* 


Oregon 
Hewlett-Packard Co. 
1500 Valley River Drive 
Suite 330 

EUGENE, OR 97401 

Tel: (503) 683-8075 

C 

Hewlett-Packard-Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E*,MS 


Pennsylvania 
Hewlett-Packard Co. 

1021 8th Avenue 

King of Prussia Industrial Park 
KING OF PRUSSIA, PA 19406 
Tel: (215) 265-7000 

Telex: 510-660-2670 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 

111 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 


South Carolina 
Hewlett-Packard Co. 

P.O. Box 21708 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29210 

Tel: (803) 732-0400 
CH,E,MS 

Hewlett-Packard Co. 
Koger Executive Center 
Chesterfield Bldg., Suite 124 
GREENVILLE, SC 29615 
Tel: (803) 748-5601 

Cc 


Tennessee 
Hewlett-Packard Co. 
P.O. Box 22490 

224 Peters Road 
Suite 102 

KNOXVILLE, TN 37922 
Tel: (615) 691-2371 
A*,CH,MS 
Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,CH,MS 
Hewlett-Packard Co. 
230 Great Circle Road 
Suite 216 

NASHVILLE, TN 32228 
Tel: (615) 255-1271 
MS* . 


Texas 
Hewlett-Packard Co. 
Suite 310W 

7800 Shoalcreek Blvd. 
AUSTIN, TX 78757 

Tel: (512) 459-3143 

E 


Hewlett-Packard Co. 
Suite C-110 

4171 North Mesa 

EL PASO, TX 79902 

Tel: (915) 533-3555, 533-4489 
CH,E*,MS** 
Hewlett-Packard Co. 
5020 Mark IV Parkway 
FORT WORTH, TX 76106 
Tel: (817) 625-6361 
CH,CS* 


Hewlett-Packard Co. 
P.O. Box 42816 
HOUSTON, TX 77042 
10535 Harwin Street 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,CH,CM,CS,E,MP 


Hewlett-Packard Co. 
3309 67th Street 
Suite 24 

LUBBOCK, TX 79413 
Tel: (806) 799-4472 
M 


Hewlett-Packard Co. 

417 Nolana Gardens, Suite C 
P.0. Box 2256 

McALLEN, TX 78501 

Tel: (512) 781-3226 

CH,CS 


Hewlett-Packard Co. 
P.O. Box 1270 
RICHARDSON, TX 75080 
930 E. Campbell Rd. 
RICHARDSON, TX 75081 
Tel: (214) 231-6101 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
P.0. Box 32993 

SAN ANTONIO, TX 78216 
1020 Central Parkway South 
SAN ANTONIO, TX 78232 
Tel: (512) 494-9336 
CH,CS,E,MS 


Utah 

Hewlett-Packard Co. 

P.O. Box 26626 

3530 W. 2100 South 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
A,CH,CS,E,MS 


Virginia 

Hewlett-Packard Co. 

P.0. Box 9669 

2914 Hungary Spring Road 
RICHMOND, VA 23228 

Tel: (804) 285-3431 
A,CH,CS,E,MS 
Hewlett-Packard Co. 

3106 Peters Creek Road, N.W. 
ROANOKE, VA 24019 

Tel: (703) 563-2205 
CH,E** 

Hewlett-Packard Co. 

5700 Thurston Avenue 
Suite 111 

VIRGINIA BEACH, VA 23455 
Tel: (804) 460-2471 
CH,MS 


Washington 
Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99206 
Tel: (509) 922-7000 
CH,CS 


West Virginia 
Hewlett-Packard Co. 

4604 MacCorkle Ave., S.E. 
CHARLESTON, WV 25304-4297 
Tel: (304) 925-0492 

A,MS 


Wisconsin 
Hewlett-Packard Co. 

150 S. Sunny Slope Road 
BROOKFIELD, WI 53005 
Tel: (414) 784-8800 
A,CH,CS,E* MP 


URUGUAY 

Pablo Ferrando S.A.C. e L. 
Avenida Italia 2877 

Casilla de Correo 370 
MONTEVIDEO 

Tel: 80-2586 

Telex: Public Booth 901 
A,CM,E,M 


Guillermo Kraft del Uruguay S.A. 
Av. Lib. Brig. Gral. Lavalleja 2083 
MONTEVIDEO 

Tel: 234588, 234808, 208830 
Telex: 22030 ACTOUR UY 

Pp 


VENEZUELA 


Hewlett-Packard de Venezuela C.A. 


3A Transversal Los Ruices Norte 
Edificio Segre 

Apartado 50933 
CARACAS 1071 

Tel: 239-4133 

Telex: 25146 HEWPACK 
A,CH,CS,E,MS,P 
Colimodio S.A. 

Este 2 - Sur 21 No. 148 
Apartado 1053 

CARACAS 1010 

Tel: 571-3511 

Telex: 21529 COLMODIO 
M 


ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 

SALISBURY 

Tel: 705 231 

Telex: 4-122 RH 
C\E,M,P 


Headquarters offices 
If there is no sales office listed for your area, 
contact one of these headquarters offices. 


NORTH/CENTRAL 


AFRICA 

Hewlett-Packard S.A. 

7 Rue du Bois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 98-96-51 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 


ASIA 

Hewlett-Packard Asia Ltd. 

6th Floor, Sun Hung Kai Center 
30 Harbor Rd. 

G.P.0. Box 795 

HONG KONG 

Tel: 5-832 3211 

Telex: 66678 HEWPA HX 
Cable: HEWPACK HONG KONG 


CANADA 

Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 

Telex: 610-492-4246 


EASTERN EUROPE 
Hewlett-Packard Ges.m.b.h. 
Liebigasse 1 

P.0.Box 72 

A-1222 VIENNA, Austria 

Tel: (222) 2365110 

Telex: 13 4425 HEPA A 


NORTHERN EUROPE 
Hewlett-Packard S.A. 
Uilenstede 475 

NL-1183 AG AMSTELVEEN 
The Netherlands 

P.0.Box 999 

NL-1180 AZ AMSTELVEEN 
The Netherlands 

Tel: 20 437771 


OTHER EUROPE 
Hewlett-Packard S.A. 

7 Rue du Bois-du-Lan 

CH-1217 MEYRIN 2, Switzerland 
Tel: (022) 98-96-51 

Telex: 27835 hpse 

Cable: HEWPACKSA Geneve 
(Offices in the World Trade Center) 


MEDITERRANEAN AND 


MIDDLE EAST 
Hewlett-Packard S.A. 
Mediterranean and Middle East 
Operations 

Atrina Centre 

32 Kifissias Ave. 

Maroussi, ATHENS, Greece 

Tel: 682 88 11 

Telex: 21-6588 HPAT GR 
Cable: HEWPACKSA Athens 


EASTERN USA 
Hewlett-Packard Co. 
4 Choke Cherry Road 
Rockville, MD 20850 
Tel: (301) 258-2000 


MIDWESTERN USA 
Hewlett-Packard Co. 

5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 


SOUTHERN USA 
Hewlett-Packard Co. 

P.0. Box 105005 

450 Interstate N. Parkway 
ATLANTA, GA 30339 

Tel: (404) 955-1500 


WESTERN USA 
Hewlett-Packard Co. 
3939 Lankersim Blvd. 
LOS ANGELES, CA 91604 
Tel: (213) 877-1282 


OTHER INTERNATIONAL 


AREAS 

Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 

Tel: (415) 857-1501 

Telex: 034-8300 

Cable: HEWPACK 


15 Aug 1982 5952-6900 


